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 Understanding the powerful factors of sodium reduction benefits older adults by 
leading to reduce many health risks, lower the health care cost and diminished economic and 
social burden. This study had two aims: 1) to explore to what degree four factors--selected 
basic conditioning factors, knowledge of sodium reduction, sodium reduction self-care 
agency, and sodium reduction self-care behavior predict urinary sodium excretion in 
hypertensive seniors, 2) to test whether these variables related to sodium reduction were 
congruent with Orem’s Self-Care Theory.  
 Based on this theory, internal and external conditioning factors were proposed as either 
positively or negatively influencing an individual’s knowledge and capability in sodium 
reduction or self-care agency. These factors may have had either direct or indirect effects 
toward self-care behavior. If persons anticipated their knowledge and competence, they would 
use these clues for taking action in certain situations. These factors were expected to encourage 
sodium reduction self-care behavior. Later, the ultimate outcome in changing this behavior by 
consuming less dietary sodium was inversely represented by low urinary sodium excretion. 
 A cross-sectional, correlational study was conducted in 312 patients age 60 or over who 
had been diagnosed with hypertension. The Knowledge of Dietary Sodium Reduction Scale, the 
Dietary Sodium Reduction Self-Care Agency Scale, and the Dietary Sodium Reduction Self-
Care Behavior Scale were used in this study along with the 24-hour urinary sodium analysis. 
Structural equation modeling and the Analysis of Moment Structures (AMOS) program were 
used to analyze the data. 
 The final model of sodium reduction self-care behavior and urinary sodium excretion 
fit the data well. Significant associations among variables were observed which were consistent 
vi 
 
with Orem’s Self-Care Theory. Sodium reduction self-care agency, knowledge of sodium 
reduction, rural/urban, and education accounted for 39% of the variance explaining sodium 
reduction self-care behavior. Additionally, sodium reduction self-care behavior, sodium 
reduction self-care agency, knowledge of sodium reduction, rural/urban, and education 
accounted for 61% of the urinary sodium excretion. Knowledge of sodium reduction and 
sodium reduction self-care agency were the most important variable in the sodium reduction 
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CHAPTER I  
INTRODUCTION 
Excessive sodium consumption, which is linked to elevated blood pressure levels and 
largely explains the high prevalence of hypertension, has become a health concern around the 
world, as well as having been found to be a confronting phenomenon among hypertensive 
older adults, who are age 60 years or over and living in the northern region of Thailand. With 
biological, rational and evidential support that lowering sodium consumption among 
populations in both normotensive individuals and hypertensive patients greatly and extensively 
reduces many health risks, the ultimate goal is to lower sodium consumption in seniors who are 
suffering from hypertension by encouraging them to manage their own strategies, consequently 
keeping daily sodium intake within recommendations. However, these patients are still 
struggling to independently and successfully become enabled in lowering their amount of daily 
sodium consumption to a safe level, and this circumstance results in augmenting the risk of 
major organ damages which can consequently deteriorate and threaten lives. 
Many specialists in hypertension from disciplines such as nursing, medicine, social 
work, nutrition, and public health have provided current information and promoted sodium 
reduction to reduce health consequences. As the primary health care providers who have more 
opportunities to meet and be exposed to hypertensive older adults and their family members, 
nurses are more likely to observe and provide appropriate health information and strategies, as 
well as encourage adaptive behavior and self-care behavior to older adults diagnosed with 
hypertension. These changes can have a great impact on maintaining health and well-being, as 
well as lowering the destructive outcomes of excessive sodium intake. 
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Statement of the Problem 
 For decades, evidence from different disciplines indicates that excessive sodium 
consumption has become a major cause of hypertension and other health conditions worldwide. 
Despite sodium being an essential element in regulating blood pressure and water balances in 
both animals and humans (Denton et al., 1995; Elliott et al., 2007), excessive sodium intake is 
one of the main factors in the development of hypertension (Ohta, Tsuchihashi, Arkawa, 
Onaka, & Ueno, 2007). Normally, humans should consume 0.5 to 3.0 grams of table salt or 
sodium chloride a day which is equal to 200 to 1,200 mg (8.3 to 50 mmol) of sodium (Eaton, 
Eaton, Konner, & Shostak, 1996). However, the amount of sodium consumption has increased 
steadily throughout human evolution (Adshead, 1992). It is reported that sodium consumption 
has increased from 10 mmol/day 5,000 years ago (Eaton, Eaton, Konner, & Shostak, 1996) to 
100-400 mmol/day currently, or 10-20 times greater than before (Adshead, 1992). Also, the 
amount of sodium intake among people around the world is high and varies in different areas, 
reflecting the relationship with high blood pressure. For example, the Yanomano Indians who 
live in primitive communities in Venezuela and Brazil, where access to sodium is limited, 
consume 0.5 grams of salt a day, resulting in the prevalence of hypertension being low 
(Mancilha-Carvalho & Souza E Silva, 2003). On the other hand, in many countries where 
hypertension is a major health problem, sodium consumption is found to be significantly high. 
Salt intake was 11-12 g/day in Japan (The Japanese Society of Hypertension, 2006). The 
amounts of sodium were 3,702 mg/day in English men, 2,929 mg/day in English women (Zhou 
et al., 2003), 3,400 mg/day on average in all Americans (Moshfegh, Goldman, Ahuja, Rhodes, 
& Lacomb, 2009), 3,330 mg/day in hypertensive Americans (Ajani, Dunbar, Ford, Mokdad, & 
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Mensah, 2005), and 308.3 ± 143.1 mmol/day, equal to a salt intake of 18.01 g/day, among 
Turkish populations (Erdem et al., 2010).  
Additionally, numerous studies in many countries around the globe have reported that 
sodium intake among their populations is still higher than recommendations (Dash, Sundaram, 
& Awain, 1994; Karppanen & Mervaala, 2006; Kojuri & Rahimi, 2007; Kurosawa, Kikuchi, 
Xu, & Inaba, 2006) including Thailand, where the prevalence of hypertension which is defined 
as a systolic blood pressure ≥ 140mmHg or a diastolic blood pressure ≥ 90 mmHg, has been 
reported as 23% in males and 21% in females in 2004 (The Bureau of Policy and Strategy of 
Ministry of Public Health, 2009) and 20.5% for the overall rate (Interasia Collaborative Group, 
2003; Kearney et al., 2005). Hypertension ranked in the top ten causes of death among Thais, 
with 24.3 deaths from hypertension per a 100,000 population between 2003-2007(The Bureau 
of Policy and Strategy of Ministry of Public Health, 2009). Sodium consumption in both Thai 
normotensive individuals and Thai hypertensive clients aged 40-73 years was 7.76 g/day 
(Rujiwatthanakorn, 2004). Exactly, 87.5% of the Thai population consumes sodium greater 
than 100 mmol/day, and the average sodium intake for northerners was 126.50 mmol/day 
(range 83-187 mmol/day) which was higher than daily recommendations (Sri-Ngernyuang, 
Wongjinda, & Aphichanakulchai, 2007). 
The excessive sodium intake in different groups of people around the world showed a 
positive correlation with the prevalence of hypertension (The International Study of Salt and 
Blood Pressure (Intersalt) Cooperative Research Group, 1988). According to He and 
MacGregor (2009), obesity, sedentary lifestyles, high cholesterol diet, smoking, stress, alcohol 
consumption and excessive sodium intake are all linked to high blood pressure; however, 
excessive sodium intake shows a stronger relationship in contributing to hypertension. More 
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specifically, the higher the amount of sodium consumed, the more blood pressure will increase, 
which raises the risk of cardiovascular diseases (CVD)—stroke, heart attack, heart failure, and 
renal failure (Cianciaruso et al., 1998; Cook et al., 2007; Swift, Markandu, Sagnella, He, & 
Macgregor, 2005; Tuomilehto et al., 2001). According to Mathers, Boerma, and Ma Fat  
(2009), ischemic heart disease and cerebrovascular disease were the major causes of death of 
people around the globe and high blood pressure accounted for 54% of cerebrovascular disease 
and 47% of coronary heart disease (Kearney et al., 2005). 
 Unfortunately, sodium not only raises blood pressure but high sodium intake can cause 
other illnesses as well. High sodium intake is associated with thickness and stiffness of 
conduit arteries and increasing of pulse wave velocity (Blacher et al., 1998), alteration of the 
cerebral and renal arteries (Tobian, 1991), increasing left ventricular mass and wall thickness 
(Schmieder & Messerli, 2000), impairing of cardiac function (Houghton, Frank, Carr, Von 
Dohlen, & Prisant, 1990), increasing platelet aggregation (Ashida et al., 1985), and increasing 
stroke mortality (Tobian & Hanlon, 1990). In addition, high sodium intake causes calcium 
depletion through urine excretion. It can lead to decrease of bone density and development of 
proteinuria, renal stones and renal diseases (Du Cailar, Ribstein, & Mimran, 2002b; Lin et al., 
2003; Massey & Whiting, 1996; Verhave et al., 2004), and osteoporosis (Cappuccio, 
Kalaitzidis, Duneclift, & Eastwood, 2000). Furthermore, high sodium intake aggravates the 
symptoms of asthma and increases bronchial reactivity (Lieberman & Heimer, 1992; 
Mickleborough, Lindley, & Ray, 2005). Another effect of excessive sodium intake is causing 
different types of cancer. Helicobacter pylori, bacteria that causes stomach cancer, can grow 
well in a salty environment (Kurosawa, Kikuchi, Xu, & Inaba, 2006; Palli, 2000; Peleteiro, 
Lopes, Figueiredo, & Lunet, 2011; Strumylaite, Žièkute, Dudzevièius, & Dregval, 2006; 
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Wang, Terry, & Yan, 2008). Other kinds of cancer including esophagus, prostrate, lung, 
cervix, kidney, colon-rectum, non-Hodgkin’s lymphoma, testis, pancreas, leukemia, and 
bladder (De Stefani, Ronco, Brennan, & Boffetta, 2001; Hu, La Vecchia, Morrison, Negri, & 
Mery, 2011) were also related to high sodium consumption. Therefore, excessive sodium 
intake is related to health deterioration with different consequences. 
 These effects of over consumption of sodium have raised awareness among many 
health organizations of the need to initiate and promote sodium reduction to safe levels. 
Sodium intake of less than 5 g/day (2,000 mg or 83 mmol of sodium) is currently 
recommended by the World Health Organization for general adult populations for every 
country (World Health Organiztion, 2007) and less than 6 g/day (2,400 mg or 100 mmol of 
sodium) by the U. S. Department of Health and Human Services, the National Institutes of 
Health, and the National Heart, Lung, and Blood Institute (2004) and the Japanese Society of 
Hypertension (2006). More specifically, the present target for sodium intake of hypertensive 
older adults is to consume less than 1,500 mg or 65.2 mmol which is equal to 3.75 grams of 
table salt (The U.S. Department of Agriculture & The U.S. Department of Health and Human 
Services, 2011). These facts led to aims to lower sodium intake, reducing the risk of many 
health diseases and potentially saving millions of lives around the globe. In fact, only 5.5% of 
those at risk of hypertension, including middle-aged persons, older adults, and all African-
Americans, consume sodium at less than 1,500 mg/day (Centers for Disease Control and 
Prevention, 2009). 
 Promotion of sodium reduction has made significant progress in preventing adverse 
consequences. Reducing sodium consumption is one of the most effective and cost effective 
strategies to control blood pressure and improve health  (Asaria, Chisholm, Mathers, Ezzati, & 
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Beaglehole, 2007). People at all ages are reported to benefit from sodium reduction (Geleijnse 
et al., 1997; Simons-Morton & Obarzanek, 1997), especially hypertensive patients in which 
sodium reduction helps lower both systolic and diastolic blood pressure in adults aged 45 
years and older, compared with younger patients (Geleijnse, Kok, & Grobbee, 2003). 
Reducing the amount of salt intake from 8.5 g/day to 6.1 g/day decreased blood pressure in 
hypertensive older adults in the Trial of Non-pharmacologic Intervention on the Elderly 
[TONE] (Whelton et al., 1998). Systolic blood pressure was reduced by about 1 mmHg with 
every decrease in sodium intake of 1.0 g/day  in hypertensive participants (Kawano et al., 
2007). In addition, reducing sodium intake from 8.7 g/day to 3.0 g/day decreased blood 
pressure in the Dietary Approaches to Stop Hypertension (DASH) sodium trial (Sacks et al., 
2001). Sodium reduction also reduces the risk of cardiovascular disease and stroke; gradually 
lowering sodium intake brings the benefits of a reduction in mortality rates in hypertensive 
older adults (Dahlöf, 2007; Hooper, Bartlett, Davey Smith, & Ebrahim, 2002; Mercado & 
Hilsabeck, 2005). Even with only minimal changes taking place with regards to blood 
pressure, chances of cardiovascular disease were found to be lowered by 25% with individuals 
in the sodium reduction intervention Trials of Hypertension Prevention follow-up study (Cook 
et al., 2007). Reduction of sodium intake to 1,256 mg/day over the lifetime can reduce the risk 
of hypertension by 20%, the mortality rate from congestive heart disease by 9%, and the 
incidence of stroke by 14% (Dickinson & Havas, 2007). Moreover, it helps in improving 
pulmonary function and airway responsiveness in individuals with asthma (Mickleborough & 
Gotshall, 2004) and preventing osteoporosis (Woo, Kwok, Leung, & Tang, 2009).  
Sodium reduction is cost effective in diminishing economic and social impacts (Mohan, 
Campbell, & Willis, 2009). The reduction of daily sodium intake by 1,840 mg/day was 
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estimated to prevent 11,550 cardiovascular disease occurrences per year in Canada (Penz, 
Joffres, & Campbell, 2008). An intervention conducted in Norway by subsidizing little sodium 
in food products and encouraging consuming salt at 6 g/day in its population was estimated to 
result in a fall of 2 mmHg of systolic blood pressure. This reduction improves the population's 
health and lowers costs to society by saving 4.7 million U.S. dollars per year (Selmer et al., 
2000). According to Asaria, Chisholm, Mathers, Ezzati, and Beaglehole (2007), reducing 15% 
of sodium intake among populations in middle- income countries can prevent 8.5 million deaths 
from cardiovascular disease. When combined with a reduction of salt content in processed 
foods  the sodium reduction helps avoid disability-adjusted life years (DALYs) from 
cardiovascular disease in 21 million people each year (Murray et al., 2003). Reducing sodium 
can also decrease 30% of hypertension prevalence, 6.5% of physician visits, and 23% of 
laboratory costs, estimated to be 430 million U.S. dollars a year (Joffres, Campbell, Manns, & 
Tu, 2007). Therefore, sodium reduction to meet recommended levels benefits both 
normotensive and hypertensive patients. 
As mentioned earlier, daily sodium intake at 1,500 mg is a safe amount for 
hypertensive older adults. There are different techniques to demonstrate that these seniors have 
adopted a reduced sodium consumption behavior and lowered consumption to satisfactory 
levels. The techniques can be categorized into two methods--indirect and direct estimations. 
Indirect estimation is a method that takes sodium volume from calculation of sodium intake 
and is then compared with the Recommended Dietary Allowances (RDAs) for daily sodium 
intake in daily living. This method can be approached in different ways including food records, 
24-hour food recall, food frequency, diet history methods,  or a combination of methods 
(Gibson, 2002; Pao & Cypel, 1990). Most studies of sodium intake use these methods which 
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do not require working in a laboratory and have a low cost. However, it is less accurate than 
the direct estimate of sodium intake which involves a biochemical technique that estimates 
sodium volume from urinary excretion. The more sodium that is consumed, the more sodium is 
excreted. Measuring sodium volume in urine per day, or 24-hour urinary sodium (24-hour U-
Na), is considered the most accurate method (Gibson, 2002) because the sodium intake volume 
being measured is close to the sodium volume per day that is actually consumed. To evaluate 
how effectively the patients succeed in lowering sodium consumption to the recommended 
levels, the 24-hour urinary sodium excretion is the most accurate method which can be applied 
to sodium reduction action.  
 Thus far, consideration with regards to empowering and encouraging individuals to 
reduce their sodium consumption to less than 1,500 mg/day is essential. To gain insight and 
achieve this goal, it is crucial to have an understanding of what factors influence individuals 
to initiate and consider changing from harmful to harmless behavior. Existing evidence from 
various fields relating to factors that influence changing behavior in older adults is invaluable. 
Many biological and physiological factors have been revealed that affect certain behavior  
including gender (Lee & Laffrey, 2006), age (Byam-Williams & Salyer, 2010), education 
(Browning, Sims, Kendig, & Teshuva, 2009), memory impairment (Imamura, 2009), health 
perception (Suwonnaroop & Zauszniewski, 2002), and timeline (Scisney-Matlock, Watkins, 
& Colling, 2001). In addition, abundant psychological comprised self-efficacy (Mcdonald-
Miszczak, Wister, & Gutman, 2001; Resnick & Nigg, 2003), knowledge (Mochari-
Greenberger, Mills, Simpson, & Mosca, 2010), coping style (Reynaud & Meeker, 2002), and  
self-esteem (Teel & Leenerts, 2005), as well as social factors  such as income (Callaghan, 
2005), marital status (Gu, Chan, & Twinn, 2010), and social support (Beverly, Miller, & 
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Wray, 2008), have been  associated with individuals’ health behavior. Additionally, some 
factors which are related to physiological, psychological, socio-economic components have 
been studied in hypertensive patients with regards to the amount of sodium consumption and 
support in lowering sodium reduction. The literature identifies that variables such as age 
(Ohta et al., 2004), gender (Kongnoo, 1999), education level (Tian et al., 1996; Yomori et al., 
2002), body mass index (Iseki, et al., 2002), and ethnicity (Yin et al., 2007; Yin et al., 2008) 
can be predictors of sodium intake. Furthermore, environmental factors such as lifestyle in 
urban areas (Dash, Sundaram, & Awain, 1994), stress (Ely, Herman, Ely, Barrett, & 
Milsted, 2000), and occupation (Tian et al., 1996) are determinants of excessive sodium 
consumption. These factors are fundamental resources for researchers in anticipat ing other 
dimensions and scopes of studies and strategies in lowering sodium consumption in 
hypertensive older adults. Upon these factors, theories or models that provide insight into 
factors and addressing the magnitude of these factors should be further investigated. 
 A review of available theories shows that the Orem’s Self-Care Theory (Orem, 2001) 
values and focuses on aspects of empowering patients to attain the goal of promoting and 
maintaining health and well-being. This theory explains the relationship between behavior and 
certain factors is considered to be consistent, sustainable, and shares some similar philosophy 
with this health problem in these patients. According to this theory, self-care is a ―human 
regulatory function‖ (Orem, 1995, p. 170) which means an action in performing care is based 
on an individual’s capability. According to Orem, the intention of persons in improving, 
maintaining, or restoring health, known as self-care, can be influenced by both internal and 
external factors. Specifically, certain basic demographic characteristics such as age, gender, 
education, developmental state, health state, socio-cultural orientation, health care system 
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factors, family system factors, patterns of living, environmental factors, and resource 
availability, which Orem terms as basic conditioning factors (BCFs), have an impact on self-
care agency (SCA), also defined as an individual’s ability to engage in self-care. Furthermore, 
basic conditioning factors and/or self-care agency can also lead to self-care behavior. From a 
literature review, Orem’s propositions have been tested and applied in many studies for 
decades, and it is known for its appropriateness and congruency with older adults. For 
example, basic conditioning factors influence self-care abilities in institutionalized older 
adults  (Jirovec & Kasno, 1993) and self-care agency decreased with age in home dwelling 
older adults (Soderhamn, Lindencrona, & Ek, 2000). Some other factors such as economic, 
social, and educational factors were determinants of self-care agency in hypertensive clients 
(Akoyol, Cetinkaya, Bakan, Yarah, & Akkus, 2007), as well as age, gender, socioeconomic 
status, and employment status related to self-care agency of patients with coronary heart 
disease (Lukkarinen & Hentinen, 1997). Chronic co-morbidities, living alone with lack of 
social support, and psychosocial distress are associated with self-care agency which affected 
the self-care behavior of patients who needed percutaneous coronary intervention (Lauck, 
Johnson, & Ratner, 2009a). These reviewed factors have distinguished facts which are 
expected to be an advantage for older adults. 
 Despite many factors indicating a relation to self-care agency and self-care behavior in 
older adults and in sodium reduction, there is no consistent conclusion about the relationship 
between these internal and external variables or exploring causes and effects between these 
factors in hypertensive older adults with regards to sodium reduction behavior. Much of the 
variation in sodium reduction in hypertensive seniors still remains unanswered. Thus, this 
study was involved with taking the probable factors into consideration and developing a 
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proposed model which was expected to be able to explain self-care behavior in lowering 
sodium consumption and urinary sodium excretion. Therefore, the findings will help in adding 
to the science of self-care theory and provide evidence about potential influencing factors of 
sodium reduction in hypertensive older adults, benefiting healthcare providers in using the 
findings to tailor sodium reduction interventions.  
Purpose of the Study 
 The two key purposes of this study were: 1) to explore to what degree the four main 
factors – selected basic conditioning factors (education, marital status, cooking ability, co-
morbidity, rural/urban, and eating and chewing limitations), knowledge of sodium reduction, 
sodium reduction self-care agency, and sodium reduction self-care behavior – predict urinary 
sodium excretion in hypertensive seniors age 60 or above, and 2) to test whether these 
variables related to sodium reduction data are congruent with the configuration of Orem’s 
Self-Care Theory. 
Research Questions 
 The primary research question was: What is the overall adequacy of the proposed 
model to serve as an explanatory model for urinary sodium excretion and self-care behavior? 
The four subsidiary research questions addressed were: 
1. How much variance of urinary sodium excretion is predicted by the selected basic 
conditioning factors, knowledge, self-care agency, and self-care behavior? 
2. How much variance of self-care behavior is predicted by the selected basic 
conditioning factors, knowledge, and self-care agency? 
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3. How much variance of self-care agency is predicted by selected basic conditioning 
factors and knowledge? 
4. How much variance of knowledge is predicted by selected basic conditioning 
factors? 
Theoretical Framework 
 The theoretical perspective that guided this study was Orem’s Self-Care Theory (Orem, 
2001), in which ―self-care‖ in this study was defined as deliberate and learned actions of 
persons to maintain health and well-being. Orem proposed this theory with the belief that 
people learn to take care of themselves and possess both the right and responsibility for self-
care. From the perspective of Orem’s theory, basic conditioning factors are related to self-care 
agency, which in turn is related to the prediction of self-care behavior. 
According to Orem (1995), internal and external conditioning of human and 
environmental influences are also called basic conditioning factors. Basic conditioning factors 
are characteristics that can also either positively or negatively influence an individual’s ability 
or self-care agency. Basic conditioning factors also have both direct and indirect effects toward 
self-care behavior. For example, female hypertensive clients who usually play the role of 
providing food for family members and themselves might foresee that lowering sodium 
consumption is not difficult compared to male patients who occasionally cook. Living in urban 
areas, people have more access to processed food and being social, which contributes to the 
exposure of salty ingredients and diets more often than those who live in rural areas. 
Understanding these individual and environmental basic conditioning factors provides an 
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explanation of this phenomenon for persons who are more likely to be at risk for excessive 
sodium intake.  
Self-care agency is conceptualized by Orem (1980) as ―taking the form of a set of 
human abilities for deliberated action‖ (p.107). Precisely, deliberated and purposeful action is 
activated by an internal power called self-care agency. Within this agency, there are three 
constructs, including foundational capabilities and dispositions, power components, and 
abilities for self-care operations which constitute a person’s capability for self-care. 
Individuals’ self-care agency and self-care will be maximized if their foundational capabilities, 
such as the ability to acquire knowledge of the appropriate course of action, are fulfilled. 
According to Orem (1980), learning is a prerequisite for self-care. Self-care is always ―self-
initiated, self-directed, and controlled in regard to presenting conditions and circumstances‖ 
(Orem, 1980, p. 69). External conditioning for self-care, such as knowledge, is necessary for its 
success (Holmes, 1987; Johnson et al., 1992; Johnston-Brooks, Lewis, & Garg, 2002). 
Explicitly, an agent who does not know about a particular situation may not have any clues for 
taking an action or the inability to act appropriately in certain situations. Knowledge was 
shown to have a relationship with self-care agency and self-care behavior. Also, knowledge 
was reported to be predicted by some basic conditioning factors. Knowledge regarding sodium 
reduction, such as sources of strategies to avoid a salty diet, is necessary for hypertensive 
clients. With this knowledge, persons can estimate their competence, make judgments and 
decide about the course of action they will take. 
The capabilities to understand the meaning of characteristics, to apprehend the need to 
change, to regulate the things observed, to decide what to do, and to act to achieve change are 
necessary (1980). These powers or capabilities within persons in managing activities will help 
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them adequately and continuously maintain self-care. For this study, the researcher believes 
that persons with hypertension will try to change and control themselves with regards to 
consuming adequate amounts of sodium. Specific basic conditioning factors will potentially 
identify relevant components to depict self-care agency as well as help in the determination 
and impulse of self-care behavior with consequences in lowering sodium consumption, 
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The following definitions were provided to clarify terms used in the problem statement 
and research questions.  
Basic conditioning factors were defined as ―factors internal or external to individuals 
that affect their abilities to engage in self-care or affect the kind and amount of self-care 
required‖ (Orem, 1995, p. 203). For this study, some basic conditioning factors, including 
education, marital status, cooking ability, co-morbidity, rural/urban, and eating and chewing 
limitations, were examined.  
 Knowledge was defined as ―the understanding of or information about a subject which 
has been obtained by experience or study and which is either in a person’s mind or possessed 
by people generally‖ (Walter, 2005, p. 705). 
 Self-care agency was defined as ―the complex capability for action that is activated in 
the performance of the actions or operations of self-care‖ (Orem, 1985, p. 31). 
 Self-care behavior was defined as ―the production of actions directed to self or to the 
environment in order to regulate one’s functioning in the interests of one’s life, integrated 
functioning, and well-being‖ (Orem, 1985, p. 31). 
Assumptions 
1. Individuals had the capabilities and responsibilities for performing self-care. 
2. Hypertensive older adults age 60 years or over were able to perform primary 
prevention. 
3. Participants would answer all surveys as honestly and accurately as possible. 
4. The surveys used were valid and reliable measures of the attributes to be studied. 
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5. The analyses of urine in the laboratory were consistent throughout the study. 
6. All participants were able to understand the instructions and procedures of the 
urinary collection process, and they had the integrity to bring their own urine 
samples for the test instead of replacing it with the urine of another individual. 
7. Self-care behaviors of hypertensive older adults were culturally specific. However, 
these behaviors could be measured, studied, and understood from the participant’s 
perspectives. 
Delimitations and Limitations 
Delimitations 
This study was set in the scope of hypertensive older adults who are 60 years of age or 
older and are living in selected municipal areas and non-municipal areas in the Chiangrai 
Province, Thailand. The data analyzed in this study were collected from research participants 
who were recruited based on voluntary participation from June to August 2011, during which it 
was the rainy season in Thailand with cool temperatures in comparison to the heat and 
humidity during summer. This environment might cause variation in the results of the 24-urine 
sodium in the different ways between winter and summer findings. 
Limitations 
Three questionnaires and a demographic data form were administered during this study 
which might have been burdensome and time-consuming for older adults who had eyesight and 
literacy limitations. The self-reporting component of the research instruments may reflect the 
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participants’ bias. Also, the researcher’s personal beliefs and convictions are considered to be 
potential sources of bias.  
Because of time and financial constraints, it was impossible for the researcher to 
include all factors related to salt reduction behavior in this study. For example, medications 
used by the participants and their kidney functions were not examined. These uncontrolled 
variables might affect the amount of sodium excretions in this study. Some limitations were 
also taken into consideration with regards to collecting the urine sample; for example, being 
unable to monitor the process of urine collection of each participant, as well as the physical and 
cognitive status of older adults. The findings of this study may not be generalized to all Thai 
older adults due to the sample being drawn from older adults in selected communities in the 
northern province of Chiangrai, Thailand, and some measurements such as knowledge and 
behavior scales were more specific for northern regional circumstances and lifestyles. 
Summary 
 Excessive sodium intake has been reported to have a relationship with hypertension. 
This problem threatens population health, health care systems, and societies and economies 
around the world, including Thailand. Gradually, consequences of high salt intake on blood 
pressure augment the risk of major organ damage, such as cerebrovascular disease and 
coronary heart disease. Sodium reduction has been promoted among older adults who have a 
high incidence of hypertension. Various factors including physiological, psychological and 
social factors have shown indications of being involved with this behavior. To date, the 
powerful predictors of these factors on sodium reduction have not been examined. Three main 
factors including basic conditioning factors (education, marital status, cooking ability, co-
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morbidity, rural/urban, and eating and chewing limitations), knowledge of sodium reduction, 
and sodium reduction self-care agency have been investigated regarding their influences on 
sodium reduction self-care behavior with consequences in lowering sodium consumption, 
estimated by urinary sodium excretion levels. Orem’s Self-Care Theory, which focuses on an 























The purpose of this chapter is to review literature regarding sodium and hypertension—
effects of sodium on blood pressure and cardiovascular diseases as well as factors influencing 
sodium intake. Additionally, the relationship between certain basic conditioning factors, self-
care agency, self-care behavior, and urinary sodium excretion will be thoroughly elucidated. 
Some variables will be chosen that may show relationships to sodium reduction self-care 
agency, sodium reduction self-care behavior, and urinary sodium excretions, as well as of 
being theoretically linked to the Orem’s Self-Care Theory. 
Methods for Literature Review 
To access data related to sodium reduction in hypertensive clients, the database 
resources used include Medline, CINAHL, PsyINFO, Web of Science, ERIC, Education Full 
Text, and Google Scholar. Because excessive sodium intake was found in East Asia and 
many studies were available relating sodium and hypertension in Asian countries, certain 
websites, such as Science Links Japan and the Japanese Society of Hypertension were also 
target resources.  
Effects of Sodium on Blood Pressure and Cardiovascular Diseases  
It was not until 1940 that consuming a diet high in sodium was found by two French 
researchers, Ambard and Beaujard, to play a pivotal role on high blood pressure. In 1922, 
other researchers also conducted studies and discussed the effects of sodium on raising blood 
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pressure. This relationship has been reinforced since 1948, even though it was still denied at 
the time of the studies (Roberts, 2001). High sodium consumption can cause structural and 
functional changes in microcirculation, leading to the development of arteriosclerosis and 
endothelial dysfunction which are related to cardiovascular diseases. However, the 
mechanisms of sodium-induced hypertension are not fully understood and clearly explained. 
There are some mechanisms which are expected to be involved with this complicated function 
comprising nitric oxide (NO) and endothelial nitric oxide synthase (NOS3), the renin-
angiotensin-aldosterone (RAA) system, and salt sensitivity. 
Nitric Oxide and Endothelial Nitric Oxide Synthase  
 Nitric oxide and endothelial nitric oxide synthase are in the glomeruli and vascular 
endothelial cell-derived agent that promotes vasodilatation, inhibits platelet aggregation, 
and prevents adhesion of inflammatory cells on the surface of large arteries is pronounced 
to be involved with this abnormality (Ketonen, Merasto, Paakkari, & Mervaala, 2005; 
Ying & Sanders, 1998). According to Boegehold (1995), feeding normotensive rats with a 
high-salt diet (7% NaCl, HS) for 2-5 weeks affected selective loss of nitric oxide activity 
and caused impairment of the spinotrapezius muscle arterioles, resulting in decreased 
response to acetylcholine and increased fluid shear stress due to the friction of the blood 
against the vessel wall. 
The Renin-Angiotensin-Aldosterone System 
 The renin-angiotensin-aldosterone system is an additional explanation of high blood 
pressure and sodium. Renin-angiotensin-aldosterone is released from the kidney then splits 
Angiotensinogen into Angiotensin I. Angiotensin converting enzyme (ACE) then acts on 
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Angiotensin I and converts it into Angiotensin II. Angiotensin II produces a variety of effects 
in the body, such as triggering the release of aldosterone from the adrenal cortex leading to 
sodium and fluid retention and increased blood volume; it can also directly cause systemic 
vasoconstriction. A recently discovered enzyme, ACE2, hydrolyzes Angiotensin I into 
Angiotensin (I-IX) and can also cleave Angiotensin II into Angiotensin (I-VII). The major 
biologically active product of ACE2 is Angiotensin (I-VII). ACE2 has a role in balancing the 
vasoconstriction and other effects of Angiotensin II with Angiotensin (I-VII), which have 
vasodilatory effects (Raizada & Ferreira, 2007). These enzymes, found in the blood and 
associated with vasoconstriction, sodium absorption, release of aldosterone, and vascular 
smooth muscle remodeling, are considered to be involved with hypertension in that the higher 
the angiotensin tension levels, the higher the blood pressure. Increased reabsorption of sodium 
and interference of volume regulation cause the accumulation of water and elevation of blood 
pressure as a result of the overexpression of angiotensin (Carey & Padia, 2008; Hall, Guyton, 
& Mizelle, 1990; Kato et al., 1991). 
Salt Sensitivity 
 The concept of salt sensitivity has been considered to be related to sodium intake. Salt 
sensitivity was variously defined. Most terms in many studies defined it as the tendency for 
blood pressure to increase greater than 5 to 10 mmHg in mean arterial pressure (MAP) during 
the high-sodium dietary trial (250 mmol/day)  and decrease greater than 5 to10 mmHg in mean 
arterial pressure during the low-sodium trial (10 mmol/day) over a 7-day period (Gerdts, 
Myking, & Omvik, 1994; Kawasaki, Delca, Bartter, & Smith, 1978; Luft & Weinberger, 1997; 
Weinberger, 1996). Individuals who are considered to be salt sensitive have been found to have 
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abnormally high plasma norepinephrine levels which are related to urinary sodium excretion 
during high sodium consumption (Campese et al., 1982). It has been reported that 5-16% of 
healthy individuals (Ducher et al., 2003), 27.7% of the Korean population (Rhee et al., 2011), 
25% of the adult population in the United States (Burt et al., 1995), 39% of Chinese 
populations (Chen, 2010), 30-40% of middle-aged hypertensive patients hypertension 
(Cappuccio, Markandu, Carney, Sagnella, & Macgregor, 1997; Luft, Miller, Cohen, Fineberg, 
& Weinberger, 1988), 32.4%-39.2% in free-living Chinese (He et al., 2009), and 40-50% of all 
patients with hypertension (Morimoto et al., 1997; Weinberger, Fineberg, Fineberg, & 
Weinberger, 2001) were salt sensitive. According to Sanders (2009), salt sensitivity is caused 
by either hereditary or acquired defects in renal function. The genetic problem of salt 
sensitivity relates to mutation and defection of certain genes which have functions of sodium 
excretion, resulting in sodium retention. An example of those gene related to aldosterone 
synthase and members of the cytochrome P450, which catalyze many reactions, are composed 
of CYP11B2  (Iwai, Kajimoto, Tomoike, & Takashima, 2007), CYP3A5 (Eap et al., 2007),  
and CYP4A11 (Laffer et al., 2008).The prevalence of salt sensitivity has more frequently been 
found in certain groups including African-Americans (Lopes, 2002) and participants ≥ 45 years 
of age (Overlack, Ruppert, Kolloch, Kraft, & Stumpe, 1995). For several decades, researchers 
have addressed the relationship between excess sodium intake and cardiovascular diseases. It 
has been addressed that salt sensitive patients are at greater risk of cardiovascular events than 
non-sensitive patients as well as salt-sensitive patients being more likely to be at increased risk 
of cardiovascular and stroke morbidity and mortality. A study was found with the aim of 
understanding the correlation of dietary sodium on mean blood pressure (MBP), pulse 
pressure, and left ventricular mass (LVM) in normotensive and essential hypertensive subjects 
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which included 459 males and 396 females, aged 14-93 years (Du Cailar, Ribstein, & Mimran, 
2002a). It was found that urinary sodium excretion independently and positively influenced 
pulse pressure in young groups (age <= 40 years) and MBP and LVM indexes were positively 
influenced by urinary sodium excretion in middle-aged to elders groups (after age 40 years). 
According to Nagata, Takatsuka, Shimizu, and Shimizu (2004), who addressed the association 
between dietary sodium increases the risk of death from stroke, 13,355 men and 15,724 women 
in Takayama City, Japan were asked to complete a food frequency questionnaire which then 
was used to determine the amount of sodium consumption as well as estimation of stroke. The 
result showed that sodium intake was significantly positively associated with death from total 
stroke (hazard ratio, 2.33; 95% CI, 1.23 to 4.45), ischemic stroke (hazard ratio, 3.22; 95% CI, 
1.22 to 8.53) and intracerebral hemorrhage (hazard ratio, 3.85; 95% CI, 1.16 to 12.7). Excess 
sodium intake is also reported to be a risk factor in patients who suffered from 
noncardioembolic mild ischemic stroke. According to Kono and colleagues (Kono et al., 
2011), a study which aimed to identify the risk factors of vascular events after mild ischemic 
stroke (IS) was performed by following 102 mild ischemic stroke patients, whose mean age 
was 64 years, for 3 years. It was found that 25 (24.5%) patients had stroke recurrence, and 4 
(3.9%) patients had a coronary event. Among the five factors, sodium intake was one of the 
significant independent predictors of stroke recurrence or cardiovascular events. To conclude, 
mechanisms of sodium effects on blood pressure have been explained in certain roles of the 
body system and its consequences have been extensively investigated on cardiovascular 




Factors Influencing Sodium Intake 
 Many factors are related to high sodium intake in populations. These include gender, 
age, body mass index (BMI), ethnicity, urbanization, education level, occupation, and others 
such as economic status, obesity, smoker/nonsmoker, lack of knowledge, interference with 
socialization, and lack of food selection. 
Gender 
 
 Gender was the most common factor. There were several studies conducted in order to 
validate the relationship of sodium intake and gender. Males consumed sodium more than 
females in many studies. A study that compared sodium intake between males and females was  
conducted in Canada from the 2004 Canadian Community Health Survey (CCHS) This study 
collected data from 35,107 people by asking them to complete a 24-hour dietary recall and then 
estimating sodium intake. The results showed that males consumed higher sodium than 
females at all ages. For example, male older adults whose ages were 71 or older consumed 
sodium 76.9% higher than the tolerated upper intake level (UL) while females in the same age 
range consumed 45.1% higher than the UL (Garriguet, 2007). Also, Iseki and colleagues (Iseki 
et al., 2002) conducted a cohort study in Japan in 1997 of 11,511 samples, age 48.2+/-10.5 in 
men and 50.6+/-10.4 in women. They re-studied in 1998 with 1,301 samples, age 48.1+/-10.1 
in men and 51.6+/-10.9 in women. The mean urine sodium excretion in men was 182 mEq per 
day (10.7 grams) and in women it was 176 mEq per day (10.3 grams). In another study from 
Japan, Ohta and colleagues (2004) also examined 534 Japanese hypertensive clients with a 
mean age of 58.3 (SD=11.6, and range 26-90 years). They found that urinary sodium in males 
was higher than in females (10.6+/-4.0 vs. 9.2+/-3.7 grams per day). Finnish researchers 
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(Silaste et al., 2000) conducted a cross-sectional study in 1,045 hypertensive patients aged 40-
60 years by asking them to complete 7-day food records which then were used to estimate 
sodium intake. It was found that the average salt intake was 10 g/day (172 mmol of sodium) 
for men and 7 g/day (120 mmol of sodium) for women. However, the researchers discussed 
that sodium intake in this study was underestimated compared with the previous studies in 
Finland because of the exclusion of sodium during food preparation. Patients with heart failure 
who need to restrict sodium consumption were examined for their adherence to sodium 
recommendation and were tested for their urinary sodium. It was found that men had urinary 
sodium levels of 3,859 mg (SD=1,731 mg), higher than those of women which were 2,714 
(SD=1,670 mg) (Chung et al., 2006). Other studies conducted in a middle-aged group also 
demonstrated that men consumed more sodium than women (Alderman, Sealey, Cohen, 
Madhavan, & Laragh, 1997; Kongnoo, 1999; Rujiwatthanakorn, 2004; Sunthonwaraluk, 
2008; Tian et al., 1996). On the other hand, a study in China reported that levels of salt intake 
were lower in males than females in both normotensive and hypertensive persons with 
3.9±1.2 g/day and 4.5±1.3 g/day in male normotensive and hypertensive persons and 4.3±1.3 
g/day and 4.8±1.4 g/day in female normotensive and hypertensive persons (Yin et al., 2008). 
The researchers were concerned that the 24-hour dietary recall method might present a less 
precise value of sodium than estimating with 24-hour urine samples. In conclusion, various 
studies assured that men consumed more sodium than women did, although one report 
argued that women consume more sodium than men. 
Age 
  Age is also related to the amount of sodium intake in populations including 
hypertensive older adults. The older they were, the less amount of sodium they consumed. The 
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results from the same survey in Canada (Garriguet, 2007) showed that older people consumed 
less sodium than younger individuals. More specifically, sodium intake in the group of 14-18 
years of age was 97.1% and 82.0% higher than the tolerated upper intake level (UL) in males 
and females, respectively, whereas sodium intake in the group of 51-70 years of age was 
85.7% and 62.3% higher than the tolerated upper intake level (UL) in males and females 
respectively. Age is described in relation with changing food and other nutrient intake 
including sodium. A longitudinal study was conducted by following up on 98 Japanese older 
adults from 1991 to 1999. It was found that in comparison with 1991, with the same group of 
older adults, both men and women consumed more sodium than the way they did when they 
got older 8 years later, which is 4,733 ±964 mg in 1991 and 4,110 ±1,162 mg in 1999 among 
men and 4,520 ±1,331 mg in 1991 and 4,069 ±991 mg in 1999 among women  (Chung et al., 
2006). The researchers pointed out that some reasons related to this phenomenon were age 
advances, preference to less complicated preparation of food, and getting used to familiar food. 
The same study by Iseki and associates (Iseki et al., 2002) also found that 24-hour urine 
sodium in young men was higher than in older participants. Additionally, individuals who were 
more aware of sodium consumption were found to be older individuals. It is consistent with 
Ohta and colleagues (2004) who found that the ages of the salt-conscious group were higher 
than the ages of the non-salt-conscious group. It is assured that in older persons whose age are 
80 years or older, salt consumption was reported to have decreased according to the 
Hypertension in Very Elderly Trial (HYVET) in both men and women (Liu et al., 2008). 
Body Mass Index 
There were several reports indicating that a high body mass index was related to higher 
sodium intake (Simpson, Waal-Manning, Bolli, Phelan, & Spears, 1978). According to Jan and 
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colleagues (Jan et al., 2006), 270 normotensive and hypertensive persons in Kasmir, India were 
divided and compared for urinary sodium excretion. It was found that hypertensive clients had 
urinary sodium excretion at 424 ±150.5 mmol/day which was significantly higher than in 
normotensive individuals at 337 ±121.5 mmol/day. In addition, the same study presented that 
in both hypertensive patients and normotensive persons, body mass index was significantly 
related to amount of urinary sodium excretion. Persons who had high body mass index 
consumed more sodium than those who had normal body mass index. For example, urinary 
sodium levels were 497.98 ±201.12 mmol/day and 392.85 ±188.02 mmol/day in hypertensive 
clients who had a high body mass index and a normal body mass index, respectively. Urinary 
sodium were 426.89 ±212.63 mmol/day and 312.28 ±182.57 mmol/day in normotensive 
persons who had a high body mass index and persons who had a normal body mass index, 
respectively. The findings that described the relationship between body mass index and sodium 
intake were found in a cohort of health screening participants in Okinawa, Japan. Urine 
samples were tested in 2,411 participants (1,554 men and 857 women). It was shown that 
urinary sodium is related to body mass index, which was categorized and had cutoffs in both 
males and females. Specifically, urine sodium in men who had a body mass index ≥ 24.0kg/m2 
was 186 mEq/day, significantly higher than those who had a body mass index lower than 24 
kg/m2 (176 mEq/day) at p value <0.0001. This correlation was similar in women as well which 
was 184 mEq/day in the body mass index ≥ 24.0kg/m2 group and 171 mEq/day in the body 
mass index lower than 24 kg/m2 group at p <0.0006 (Iseki et al., 2002). In Spanish young and 
middle-aged adults whose age was 18 to 60 years, high sodium intake was found in males and 
persons with a high body mass index. According to Ortega and associates (2011), a study 
which recruited 418 young and middle aged men and women from 15 provinces in semi-urban 
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and rural areas was employed to examine the 24-hour urinary sodium. It was reported that 
persons who consumed sodium equal or greater than 200 mmol/d were males (OR 3.678, 95% 
CI 2.336, 5.791) and individuals who had increased body mass index (OR 1.069, 95% CI 
1.009, 1.132) (p<0.001). To conclude, body mass index has been shown to influence sodium 
consumption in both normotensive individuals and hypertensive participants. 
Ethnicity 
Racial differences have been associated with variability in sodium intake.  Different 
ethnic groups of people consumed different amounts of sodium. African-Americans, who have 
been reported as having a higher prevalence of hypertension than other ethnicities, were 
examined for the relationship with sodium intake. The findings showed that African-
Americans had higher prevalence of hypertension than Caucasians did. The researchers noted 
that African-Americans who had higher prevalence of hypertension were not remarkably 
affected by sodium intake, but the sodium intake of these populations was more potentially 
influenced by high blood pressure (Grim et al., 1980). However, the findings on the Trials of 
Hypertension Prevention (TOHP) phase II in 956 Caucasians and 203 African-Americans 
whose ages were 30-54 years showed that sodium levels in both male and female groups, 
estimated from both dietary intakes by 24-hour food recall and urinary excretion methods, 
were found higher in Caucasians than those of African-Americans. For example, urinary 
sodium excretion was 205.0 ± 78.4 mmol/day in Caucasian men and 194.4 ± 122.3 mmol/day 
in African-American men (Kumanyika et al., 2005). 
Other racial groups were also examined and compared for sodium consumption. For 
example, in 2007 with a survey in China, the research team compared the lifestyles of the 
people living in the same area between the Zhuang, the largest minority living in the south of 
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China, and the Han, the majority group of people in China. They found that the Zhuang 
consumed more sodium than the Han (Yin et al., 2007). However, the most recent study 
showed a controversial result.  The Han had high prevalence of hypertension, and they also 
consumed a higher sodium diet than minority groups (Yin et al., 2008). There was also a study 
in India where there were various racial groups. This study was conducted with sedentary male 
railway employees from the north and south of India for comparison, with economic status, 
nature of work, and wages being identical. At all ages of participants, southern Indian 
employees had a mean systolic and diastolic blood pressure higher than those of northern 
Indian employees. Conversely, northern Indian employees consumed salt at 12 to 15 g/day 
which is higher than southern Indian employees who were at 8 g/day (Malhotra, 1970). The 
researcher concluded that ethnicity was not related to sodium intake but environmental factors 
were. 
Urbanization 
Additionally, the amount of sodium intake seemed to be related to living in more 
urbanized environments. Some studies have demonstrated the relationship of regional 
differences and sodium intake. Those with high sodium intakes typically resided in developed 
urban communities, whereas those with low sodium intake, below 100 mmol/day, typically 
resided in rural or remote communities (Law, Frost, & Wald, 1991). According to the 
analyzing of published data by Froment and colleagues, 24-hour urine sodium of persons living 
in isolated areas were less than 35 mmol/day compared with those who lived in the developed 
areas who consumed sodium up to 385 mmol/day (Froment, Milon, & Gravier, 1979; Oliver, 
Cohen, & Neel, 1975). A study in India showed that the urbanized people consumed more 
sodium than persons living in a rural setting. More clearly, a cross sectional study was 
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conducted with 4523 samples living in rural areas, and 935 samples in urban areas. The mean 
24-hour urine sodium excretion was 58 mmol/day in the sample living in rural areas and 118 
mmol/day in the sample living in urban areas (Dash, Sundaram, & Awain, 1994). However, 
the study in China showed an opposite result. People in rural areas ate more sodium than 
urbanized persons (Tian et al., 1996). Unfortunately, both studies could not explain the 
difference of sodium consumption between older hypertensive adults living in rural and urban 
areas. The first study did not reveal the age of the samples, and the second one studied only 
normotensive adults.  
People with high blood pressure and normotensive individuals were found to 
consume sodium differently. A comparison of sodium intake of 180 older adults who had and 
did not have hypertension and lived in rural areas in Pennsylvania was conducted by 
assessing their food recall. It was found that older adults with hypertension consumed less 
sodium than those who without—2,540 mg (±938 mg) and 2,962 mg (±969 mg), respectively 
(Lancaster et al., 2004).  
Occupation 
Occupation has been identified as being involved with sodium consumption. A study 
was conducted in China indicating that a person’s occupation was related to high sodium 
intake in normotensive adults. It was found that white-collar men and women consumed 
sodium and soy sauce less than farmers, but they had a higher intake of monosodium glutamate 
than farmers. White-collar women ate sodium less and ate monosodium glutamate more than 
blue-collar women (Tian et al., 1996). In Thailand, however, no differences were found among 
these occupations including government officers, high school and college students, and farmers 




 Two reports indicating that education level had positive effects on sodium reduction,  
studied  graduate students and middle aged people (Rujiwatthanakorn, 2004; Tian et al., 1996; 
Yomori et al., 2002). According to the Japan-China Cooperative Research Project (Yomori et 
al., 2002), the relationship between education level and the amount of sodium intake was 
identified in 177 hypertensive clients in China. Their education level was categorized as low (6 
years), intermediate (7 to 9 years), or high (>10 years) level. The higher their education was, 
the less sodium they consumed. The sodium intake in the low education level group was 
significantly greater than in the intermediate and high level education which were respectively 
171.2 mmol/day, 144.8 mmol/day, and 94.0 mmol/day (p<0.001). The sample size in this study 
is considered to be somewhat small, and the cutoff education level was not discussed and 
limited in details. 
Others 
 Some other factors were reported as having an influence on sodium intake. According 
to the study of Nagata and colleagues (2004) in 29,079 participants who were asked to 
complete a questionnaire about sodium intake, they found higher sodium intake levels in older 
people, smokers, and hypertensive clients with diabetic mellitus. Similarly, Mediavilla García, 
Fernández, Aliaga, León, Sabio, and Jiménez (2001) investigated sodium intake in 293 
essential hypertensive clients by measuring 24-hour urinary sodium excretion. It was reported 
that 35% of clients had high sodium intake, being higher in men, youth, obese individuals, high 
socioeconomic status clients, and smokers. Also, a study in Brazil with a sample size of 1,663 
by Molina, Cunha, Herkenhoff, and Mill (2003) showed the result that high sodium intake, 
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estimated from the urinary sodium level, was higher in men than women. However, urinary 
sodium controversially increased in individuals who had low socioeconomic status. He and 
colleagues (2009) examined factors relating blood pressure response to dietary sodium. The 
research team employed the procedures in 1,906 free-living participants in rural areas in 
northern China. The intervention was dietary feeding which included a 7-day low-sodium 
intervention (51.3 mmol/day), a 7-day high-sodium intervention (307.8 mmol/day), and a 7-
day high-sodium plus potassium supplementation (60 mmol/day) intervention. During the 
study period, all participants were provided breakfast, lunch, and dinner at the study kitchen, 
and they were asked to consume meals provided by the research staff. Blood pressure, 24-hour 
urinary sodium, and some electrolytes were examined.  Females had increased sensitivity to 
dietary sodium which was explained as the effects of the female hormones, estrogen and 
progesterone, that might be linked to increasing sodium reabsorption in kidney and water 
accumulation (Stachenfeld & Taylor, 2004).  
 For patients with heart failure who need assistance with self-care in lowering daily 
sodium consumption, non-adherence to sodium reduction recommendations also resulted in 
deterioration of their health. In a qualitative study conducted by Bentley, De Jong, Moser, and 
Peden (2005), the researchers interviewed 20 patients and then ran analysis for themes. Three 
themes emerged related to non-adherence which included lack of knowledge, interference with 
socialization, and lack of food selection. More specifically, even though physicians, nurses, 
and dietitians provided both oral and written forms of information, they did not bother to 
explain in detail about what the patients were curious to learn before discharging them. These 
patients mentioned that they needed time to comprehend all information as well as support 
from healthcare providers and family members to help them get through the transition period 
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from high sodium to a low sodium diet. Low sodium recipes which were provided by 
healthcare professionals were not useful and resulted in them learning and figuring out their 
own strategies. Adverse effects of high sodium intake on cardiac functions and symptoms were 
not fully indicated. In the situations where eating out was very challenging for patients trying 
to avoid excessive sodium intake, many menu items in the restaurants were served with high 
sodium preparation. Socialization with friends and others, as well as participation in spiritual 
activities were limited especially with patients who were not skilled in cooking. Friends, family 
members or people they socialized with did not understand their dietary restrictions and paid 
less respect to their dietary needs. Conflicts over food also often happened among family 
members. Grocery shopping was difficult for those patients; even though many food items 
could be found in the store, the choices for low sodium items were very limited, and they 
sometime had to pick salty ones. It is even more difficult for patients who have to be concerned 
with food and drug interaction. For example, for patients who also take Coumadin therapy, 
selecting fresh products might inhibit the potentiality of Coumadin treatment and cause 
difficulty in maintaining blood Coumadin at the therapeutic level. From this study, there are 
multiple reasons that self-care sodium reduction is low in heart failure patients. Moreover, 
these patients have other challenges such as physical limitations, negative emotions, co-
morbidity, and economic constraints that need to be taken into consideration. 
 For contributing factors in sodium intake studied in Thailand, according to Sri-
Ngernyuang and associates (2007) who conducted a study in 2,227 Thais whose ages ranged 
from 15-59 years and tested urinary sodium from 200 samples of those participants from 
different regions of the country, it was found that males consumed higher amounts of sodium 
than females did (mean 131.0 mmol/day versus 128.5 mmol/day). Sodium consumption was 
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highest in people with ages ranging from 36 to 45 years (149.0 mmol/day), followed by the 26 
to 35 years group and 49 years or over group which were 129.0 mmol/day and 128.0 
mmol/day, respectively. The higher the educational level, the more Thai people consume 
sodium. That means people who have an education higher than a bachelor’s degree consumed 
more sodium than people who only finished elementary school (155.0 mmol/day versus 128.75 
mmol/day). Also, people who lived in municipal areas consumed more sodium than those who 
lived outside municipal areas (130.0 mmol/day versus 128.0 mmol/day). Even though the total 
number of research participants was high, the number of urinary samples tested in this study 
was low and no older adults were recruited in this study.  
 In summary, physiological, psychological, socio-economic, and environmental factors 
were studied and had a relationship with excessive sodium intake among various populations. 
Regrettably, the study of factors which focus primarily on hypertensive older adults was 
insufficient and needs further investigation.  
 
Basic Conditioning Factors and Self-care Agency 
 According to Orem (1995), self-care agency is a human capability which is needed for 
persons to continue care for themselves or others. The individuals’ capability to perform these 
purposeful actions varies with growth and development, health status, education, life 
experience, culture, and resources. In research, a variety of basic conditioning factors have 
been found to influence self-care, self-care agency, and self-care behavior in older adults, such 
as ages, social class (Wang & Laffrey, 2001), marital status (Jaarsma, et al., 1999), family 
systems (Callaghan, 2005), social support (Moore & Pichler, 2000), knowledge, living 
arrangements, health state, incomes (Artinian, Magnan, Sloan, & Lange, 2002), psychological 
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status, ethnicity, and co-morbidity (Schnell-Hoehn, Naimark, & Tate, 2009). Some of these 
factors will be discussed  
Marital status 
  Marital status has been described to be an important social factor associated with risk 
factors for health. Never being married, divorced, or widowed has an impact on self-related 
health. According to a population-based study related to marital status and self-related health 
by Lindström (2009), unmarried men are related to poor self-related health, and women who 
have never married or have been divorced have a significantly poor self-rated health compared 
to the married/cohabitating group.  
Income 
Income is a sociocultural orientation factor indicating that economic status leads to the 
availability and adequacy of resources. Income may be a factor in the decision-making process 
for choosing both individual and family diets. Persons who have a high income have more 
opportunities to obtain a better quality diet or several groups of diet, rather than those with low 
income levels. Thirty-two women with diastolic heart failure, age 68 ±11 years, who had 
annual family income at or below poverty level less actively participated in symptom 
monitoring, making decisions to take diuretics and seeking medical care when acute or life-
threatening symptoms occurred (Gary, 2006). According to Ba and Mollaoglu (2010), income 
was found to have a significant relationship with self-care agency in patients undergoing 
hemodialysis. Precisely, those who had high income levels also had higher self-care agency. In 
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addition, low-income households affected the decision of parents in bringing their child to 
access healthcare services (Katrak, 2010). 
On the other hand, it does not mean all persons with high income will always have 
appropriate nutritional diets and take good care of themselves. Pregnant women were aware of 
their health behavior and tried to practice them even though their family income was low 
(Lewallen, 2004). Unfortunately, no study was found investigating the relationship between 
income and sodium reduction behavior. It is difficult to conclude that income influences 
sodium reduction behavior.  
Cooking Skills and Mechanics of Eating 
Food consumption behavior and nutrient intake in older adults were influenced by 
cooking skills and the mechanics of eating. A study in the United Kingdom by Holmes, 
Roberts and Nelson (2008) explored food consumption behavior and some barriers in 234 
older men. The findings showed that the amount of vegetables, whole grain bread, fish and 
fish dishes, chips, fried and roasted potatoes, and diet soft drinks was greater for older men 
who live in households where the main family food providers had better developed cooking 
skills compared with those older men in households where the main family food providers 
had less developed cooking skills. In addition, men in households where the main family 
food providers had better developed cooking skills had significantly higher intakes of 
calories, protein, folate, potassium, magnesium, copper, zinc, and vitamin B12. Aside from, 
physical factors such as disability, poor oral health played an important role in influencing 
diet consumption behavior. It meant older men with any of their own teeth tended to have a 
healthier eating patterns compared with older men with none of their own teeth, and evidence 
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of a healthier diet and a higher intake of key nutrients was also seen for older men who 
experienced no difficulty chewing. 
Co-morbidity and Being Hospitalized 
Co-morbidity was found to be related to self-care agency and self-care behavior. 
Gustafsson, Andersson, Andersson,  Fjellström, and Sidenvall (2003) completed a qualitative 
study by conducting interviews of 72 older women who lived with some chronic diseases. It 
was found that chronic diseases and disabilities such as stroke, arthritis, and Parkinson’s 
disease had an inverse effect on the cooking capability and food shopping performance of older 
women. Their limitations lead them to adopt less healthy behaviors by buying food and eating 
ready-cooked meatballs, canned mincemeat sauce, or meat soup.  
Lauck, Johnson, and Ratner (2009b) carried out a correlation research design in 98 
older adults who were discharged from having percutaneous coronary intervention (PCI). The 
purpose of that study was to describe elective same-day discharge of PCI patients' self-care 
behavior in the two to five days following their procedure and the factors associated with 
cardiac self-efficacy and self-care agency. Some factors related to self-care agency were 
explored. The findings revealed that chronic co-morbidities, living alone and lacking social 
support, and psychosocial distress inversely affected self-care agency.  
Many researchers conducted studies to understand self-care agency with many chronic 
diseases, one explores self-care agency during admission to the hospital. Zrínyi, and Zékányné 
(2007) investigated the level of self-care agency between admission to hospital care and 
discharge in 160 clients who were admitted to the internal medicine, medical-surgical, 
oncology, gynecology, and obstetrics departments in a hospital in Hungary. An Appraisal of 
Self-Care Agency Scale Form A (ASA-A) was administered to those patients and then the 
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scores were compared. More than half of them were female and married with an average age of 
49.6 (SD=15.2). No statistically significant difference was found for self-care agency between 
admission and discharge from hospital treatment. Upon admission, patients who live with a 
spouse/significant other had a higher score of self-care agency than those living alone (t=2.5, 
p<0.013), but no difference was found on the discharge day. Patient-nurse relationships were 
associated with greater levels of self-care agency in patients (r=0.29, p<0.001). The length of 
stay in the hospital has an inverse effect on self-care agency (r=0.18, p<0.026). Moreover, self-
care agency levels varied among admission departments—scores were significantly lower in 
patients in the oncology and obstetrics department compared with those in internal medicine. 
Ages and numbers of admissions to the hospital were found to have no relationship with self-
care agency. The researchers discussed the insignificant findings because of the 
inappropriateness of the self-care agency scale applied in an acute care setting. However, 
differences of illness severity and economic status of those patients were not brought into 
consideration. 
Others 
 Other factors were also found to be related to self-care agency. A study in 250 patients 
with coronary heart disease in Finland was conducted to assess self-care agency and certain 
basic factors. The findings revealed that young age (20-30 years), alcohol users, smokers, 
having health conditions, dissatisfaction in sex life, poor socioeconomic status and unmarried 
persons had low scores of self-care agency (Lukkarinen & Hentinen, 1997). 
 In hypertensive clients, there is a study that aims to investigate the effects of some 
factors on self-care agency. Akoyol, Cetinkaya, Bakan,  Yarah, and Akkus, (2007) applied a 
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cross-sectional study in 120 hypertensive patients by using a self-care agency scale and some 
other factors related to socio-demographic features. It was reported that the self-care agency 
level of patients with hypertension was moderate, and it was influenced by education and 
social insurance status, whereas gender, age, employment status, and place of living had no 
effect on their self-care agency. 
Basic Conditioning Factors, Self-Care Agency, and Self-Care Behavior 
 Orem (1980) defined self-care as a ―form of human activity or deliberate action,‖ which 
is influenced by demographic characteristics or basic conditioning factors, and self-care agency 
which is defined as deliberate actions performed by a self-care agent with meaningful goals 
and the aim to eventually achieve health and well-being (Orem, 2001).  
 Self-care behavior has been recognized for its importance in maintaining health and 
enhancing the quality of life. Self-care behaviors were studied in different populations and 
settings. According to Gallant and Dorn (2001), preventative self-care behavior such as 
physical activity, weight management, avoiding smoking cigarettes and drinking alcohol, and 
maintaining good sleep patterns had been studied in 1,266 Caucasian and African-American 
older adults regarding factors which influenced these behaviors, focusing on the differences of 
gender and age. Among these behaviors, differences of gender were found to be contributing to 
weight management and avoiding smoking cigarette which were explained in females more 
than males. Social networks influenced only females, and health status affected only males and 
not females. Marital status can be a predictor for alcohol consumption behavior in men. When 
racial differences were considered, it found only education levels can predict more physical 
activity and less alcohol consumption in Caucasian participants, not being explained in 
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African-American participants. However, this study mentioned that the sample size of this 
study was of concern. 
 Self-care behavior has been explained as having various influencing factors, including 
self-care agency. Wang and Laffrey (2001) tested the model of well-being and self-care in 
284 older women whose ages were 60 to 88 years and lived in rural areas in Taiwan. 
Variables included in the study were age, marital status, social class, social support, 
perceived health, self-care agency, self-care behavior, and perceived well-being. It was 
shown that 66% of self-care behavior was explained in part by self-care agency and social 
support while perceived health, social class, social support, and age contributed a 49% 
explanation of self-care agency. The researchers mentioned that perception of health was not 
directly influenced by self-care behavior but indirectly affected through self-care agency, and 
this point needs to be further investigated. 
 In community-dwelling patients who suffered from heart failure, their self-care 
behaviors of taking prescribed medication, following sodium restriction, and seeking heath 
information were investigated. It showed that high scores of these behaviors were significantly 
correlated with fewer hospital admissions (p<0.19), and they were influenced by psychological 
status, ethnicity, and co-morbidity (Schnell-Hoehn, Naimark, & Tate, 2009). However, some 
demographic characteristics such as age, gender, marital status, economic status, and education 
level (Artinian, Magnan, Sloan, & Lange, 2002; Connelly, 1993a; Evangelista et al., 2003; 
Rockwell & Riegel, 2001) which were found associated with selected self-care behavior such 
as exercise behavior, smoking cessation, alcohol reduction, and dietary restriction, were not 
significantly associated with these self-care practices. Additionally, self-care maintenance and 
self-care management of hospitalized heart failure patients were tested and provided different 
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results. There are two variables, age (p<.01) and moderate-to-severe co-morbidity (p<.05), 
which significantly predicted self-care maintenance while the self-care management of these 
patients was significantly influenced by four variables including gender (p<.05), moderate-to-
severe co-morbidity (p<.05), depression (p<.05), and self-care confidence (p<.01). 
Surprisingly, both self-care maintenance and self-care management were not affected by 
cognitive function, even though the researchers excluded research participants whose ages 
were less than 45 years from the study and the mean age of the these participants was high (73 
±11 years) (Cameron, Worrall-Carter, Riegel, Lo, & Stewart, 2009). 
 McDermott (1993) tested a model relating to interactions between perception of self-
care agency and learned helplessness (LH). The sample was 309 volunteers, aged 21-65 years, 
who were asked about their perceptions of self-care agency. The results showed that self-care 
agency and learned helplessness were interacting variables that could affect self-care behavior. 
In addition, cognitive aspects in the learning process negatively affected self-care agency. 
From this study, readiness of individuals in learning, which is reflected as the prerequisite of 
learning and theoretically affects self-care behavior, is necessary (Orem, 1991). 
 Aish (1996) applied a nutrition self-care program in 104 myocardial infarction clients. 
Participants were assigned into experiment and control groups after they were discharged from 
the hospital with instructions to follow a heart-healthy diet with reduced fat and increased fiber 
consumption. The experimental group was encouraged during one home visit and three phone 
calls for follow up, while the control group was not. All participants were asked to complete a 
questionnaire to measure self-care agency, self-efficacy, social support and eating habits, as 
well as a 3-day dietary record before and 7 weeks after discharge. Self-care agency was 
compared between genders. No differences in self-care agency were found between the control 
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and experiment groups or between males and females. However, self-care agency was found to 
have a significant positive correlation with healthy eating behavior and eating habits. It can be 
concluded that nursing intervention did not affect the self-care agency of these participants, 
which the researcher postulated that the adequacy of publicized information and available 
resources might be an advantage and fulfill the needs of these patients. 
 Hines and colleagues (2007) explored the relationship of some factors and self-care 
agency, while conducting a 4-year behavioral program to prevent urinary incontinence (UI) in 
post-menopausal women whose ages ranged from 58 to 80 years. Necessary self-care behavior 
of those women included pelvic floor muscle training, bladder training, and avoiding risky 
activities.  The findings showed that anxiety and urinary incontinence have an inverse 
association with self-care agency in managing urinary incontinence, but post-menopausal 
women participating in the program who were assigned to the experiment group had the 
strongest positive correlation with self-care agency in managing urinary incontinence. In 
addition, the effective treatment options in management the symptoms of UI manifestly 
influenced their self-care agency and abilities to properly report present symptoms of UI. Co-
morbidity was related to self-care agency in managing UI for women who had serious health 
problems but not for healthy participants. Also, age did not affect self-care agency in this 
study. The low severity of UI symptoms and low incidence of UI in the research participants 
in this study were obviously observed, which might cause some variables to be insignificant. 
However, in frail older adults who were hospitalized, capabilities in adminis tering the 
prescribed medication were challenging and had been studied. Three hundred and one 
hospitalized older adults were recruited in the self-medication program. Medication 
management capacity was analyzed and predicted. Among those variables, such as 
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medication regimen complexity, Mini-Mental State Exam (MMSE) score, duration of 
institutionalization, and depression, the most important predictors of medication management 
capacity were cognition and medication regimen complexity (Maddigan, Farris, Keating, 
Wiens, & Johnson, 2003). 
 Anderson (1996) tested the self-care theory in 140 homeless adults regarding basic 
conditioning factors, self-care agency, and self-care. The researcher found no significant 
relationships among basic conditioning factors (e.g., age, gender, and ethnicity), self-care 
agency and self-care. History of mental illness, history of substance abuse, perceived health 
states, and satisfaction with social support were, however, statistically significant predictors of 
self-care agency. When some basic conditioning factors such as age, gender, ethnicity, history 
of mental illness, and history of having substance abuse were combined, they explained 37% of 
the variance in self-care agency. Self-care agency, with the exception of family system factors, 
environmental factors and sociocultural orientation, significantly predicted self-care. However, 
that study mainly represented self-care agency and self-care of adult homeless where only 3% 
of participants were 59 years of age or older.  
 In Thailand,  Malathum (2001) conducted a study related to influencing factors of 
perceived abilities in health-promoting self-care in 216 Thai older adults. In that sample, age 
was negatively associated with perceived abilities for health-promoting self-care. However, 
education, perceived family support, and perceived friend support were significantly and 
positively associated with perceived abilities for health-promoting self-care. The researcher 
discussed that the instruments, which were translated into the Thai language, might not 
completely capture the cultural understanding of the concepts due to the lack of exact 
equivalents between the two languages. 
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 Surit (2002) applied multiple-regression analysis to test a model that focused on the 
effects of social support, perceived vulnerability, perceived severity of diabetes, and overall 
health beliefs on self-care behaviors of older Thai persons with diabetes mellitus.  The findings 
showed that social support was significantly related to self-care behaviors. An overall health 
belief was found to be the best predictor for self-care behavior. 
 To summarize, a number of studies have yielded evidence that self-care agency, as 
well as some basic conditioning factors, have an influence on self-care behavior. However, 
there has been no study regarding the relationship between those factors and sodium 
reduction self-care behavior.  
Basic Conditioning Factors, Knowledge, Self-Care Agency, and Self-Care Behavior 
 In this section, the relationship of basic conditioning factors, knowledge, self-care 
agency, and self-care behavior will be deliberated. Some basic conditioning factors were 
reported to be involved with the knowledge of some groups of patients. For nutrition 
knowledge regarding healthy eating, Swiss customers were asked to answer the 64-item 
nutrition knowledge assessment. The researchers revealed that knowledge scores of these 
customers were found to be higher in women than in men (t (1006) = 4.7, p< 0.001) and higher 
education levels in both genders (r = 0.28, p< 0.001), but it was inversely associated with age 
(r = 0.34, p< 0.001) (Dickson-Spillmann & Siegrist, 2011). However, the small sample size of 
11 participants recruited to this study is considered to be its limitation. From a study with a 
larger research sample size (n=4,786) in five countries in Europe, aged 18 to 84 years, related 
to encouraging fish consumption, subjective knowledge which was based on individuals’ 
perception played a major role in influencing fish consumption behavior compared with 
46 
 
objective knowledge or accurate and actual information. Similar to some previous studies 
(Trondsen, Braaten, Lund, & Eggen, 2004; Verbeke & Vackier, 2005), older age and higher 
education were predictors of knowledge and fish consumption habits (Pieniak, Verbeke, & 
Scholderer, 2010). However, other factors such as cultural background, ethnicity, accessibility, 
availability, and attitude were not included in this study.  
 Knowledge was reported to influence the self-care behavior of patients in many chronic 
diseases. Mugivhi, Maree, and Wright (2009) examined the relationship between knowledge 
and self-care behavior in 200 women living in rural areas in South Africa regarding the signs 
and symptoms of breast cancer and breast self-examination, which would bring benefits by 
early screening and prevention of breast cancer. The research found that the understanding of 
this information among these participants was low, leading them to inappropriate self-care 
behavior in which they were more likely to use non-biomedical treatment options and fail to 
prevent advanced disease. In focusing on age groups, participants who were younger than 20 
years of age and older than 60 years of age did not have any knowledge of breast cancer. The 
most knowledgeable participants were in the 30-39 year old age group. Despite most research 
participants (97%) being literate and completing their education at high school or higher, the 
knowledge of breast cancer was not predicted by their educational background. Furthermore, 
self-care behavior in preventing breast and cervical cancer in 2,346 rural women who should 
regularly engage in breast and cervical cancer screening was investigated. The results showed 
that the impediments to have these health screenings, which include mammography and pap 
smear tests, were not only financial status but were also composed of strategies, policies and 
interventions, knowledge, attitude, and health care access (Lantz, Weigers, & House, 1997).  
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Knowledge was claimed to have been involved with self-care behavior in patients who 
were diagnosed with heart failure. Ni, Nauman, Burgess, Wise, Crispell, and Hershberger 
(1999) evaluated knowledge and some factors regarding prediction of adherence to self-care 
recommended for heart disease in 113 patients whose mean age was 51 years (SD= 12.8). It 
was revealed that the lack of knowledge of self-care along with other factors, including being 
unmarried, low self-efficacy, and no prior hospitalization, were associated with poor self-care 
behavior. The researcher discussed that knowledge alone does not attest self-care behavior. 
Self-care compliance should be targeted for specific patients (e.g., unmarried), enhance self-
confidence, and include family members and spouses in educational programs. In hypertensive 
patients, knowledge was also found to be a significant predictor of self-care behavior in 
African-American patients (Peters & Templin, 2008). 
Distinctive aspects of patients with asthma were explored in 148 older adults who have 
to self-monitor changes in disease severity, know asthma stimulating factors and be able to 
administer inhalers, recognize threatening symptoms, and perform self-adjustment of medical 
therapy. They were randomly assigned to three groups: usual care, individualized education, or 
individualized education with peak flow monitoring, and then followed for 6 months. The 
findings revealed that the score in asthma self-care ability was reported higher than prior to the 
intervention in both individualized education groups than those of the usual care group. The 
third group also had statistically significantly higher asthma self-care behavior than the 
education without peak flow monitoring group. The researcher clarified that older adults with 
asthma who actually received their usual care also achieved self-care competence in some 
areas in asthma management, but those who practiced self-monitoring were closely trained and 
supervised more so than those in the usual care group (Huang, Li, & Wang, 2009). To 
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conclude, an individualized education program increases patients’ knowledge, which affects 
their self-confidence in taking care of their health along with providing visualized learning 
materials and demonstrations to magnify the capabilities in continuing self-care behavior. 
Knowledge has been reported to affect self-care behavior differently between men and 
women diagnosed with heart failure. Based on a cross sectional study to investigate related 
factors to self-care behavior in 122 heart failure patients with their mean age being 60 ±12 
years old by Heo, Moser, Lennie, Riegel, and Chung (2008), it was found that men and 
women engaged in self-care behavior contrarily and their behaviors were influenced by 
different factors. Precisely, self-care behavior in men was predisposed by high perceived 
control and knowledge about their condition (r= 0.18, p = .001), while knowledge was not a 
predictor of self-care behavior in women in the same way that higher self-care confidence 
and poor functional status were (r= 0.35, p< 0.001). 
Furthermore, the self-care behavior of Korean-American hypertensive clients was not 
related to knowledge of hypertension (Lee et al., 2011). Researchers observed that the self-care 
behavior of these populations was dominated by potent variables such as self-care agency. The 
level of knowledge related to hypertension among these participants was not varied. Similarly, 
Chen and Wang (2007) found no correlation between knowledge of diseases and self-care 
behavior of patients with rheumatoid arthritis. Additionally, Marshall, Bower, and Schroder 
(2007) investigated customer awareness, knowledge, and attitude toward the dietary sodium 
advice issued by the United Kingdom Food Standards Agency. In that study, 118 customers, 18 
years of age and older, were asked to complete a questionnaire. The findings showed that most 
of them considered themselves to be health conscious and nutritionally aware, but they were 
less aware of their sodium intake.  
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In brief, several studies show a positive relationship among knowledge, self-care 
agency, and self-care behavior. Others, however, reported no relationship between them. Some 
basic conditioning factors were included in the proposed model in this study, and their effects 
on knowledge, self-care agency, self-care behavior, and level of urinary sodium excretion were 
estimated. These factors include education, marital status, cooking ability, co-morbidity, 
rural/urban, and eating and chewing limitations. These selected variables had shown both 
positive and negative relationships with knowledge, self-care agency and self-care behavior, 
but how these variables correlate and have impacts on each other in the context of sodium 
reduction in hypertensive older adults were not clearly explained.  
As a result, with the purpose of gaining basic knowledge regarding factors influencing 
sodium intake in Thai older adults, the author piloted a study in 2009 with hypertensive older 
adults living in urban areas in the province of Chiangrai, Thailand. The relationship between 
some basic conditioning factors and self-care agency in hypertensive older adults, such as age, 
gender, education, health condition, cooking ability, eating and chewing limitations, and family 
food providers, with the exception of marital status, have no relationship with sodium 
reduction self-care behavior. However, this pilot study was limited to only older adults living 
in urban areas, and they were still physically active and independent. It could not explain 
broader populations and it might not be explanatory for older adults who are physically and 
mentally limited due to disease. In short, many basic conditioning factors were identified as 
influencing factors of self-care agency in older adults and sodium intake in hypertensive 
patients. However, limited studies were found answering what factors influence sodium 
reduction in relation to self-care agency. 
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Using Urinary Sodium Excretion as a Sodium Intake Indicator 
 There are various methods in evaluating sodium metabolism in the human body. 
However, not many of them are reliable in estimating sodium contents. Estimation from serum 
or plasma, sodium intake, or sodium excretion also have pitfalls (De Chatel et al., 1989). 
Serum sodium heavily relies on body water and active potassium amounts while sodium 
secretion is subject to substantial variations. Body sodium amounts varied in different 
circumstances. Many methods in the estimation of urine sodium had been applied in the study 
even though each technique had its limitations. There are two methods to estimate sodium 
intake in nutritional epidemiology studies: direct and indirect estimations. 
Direct Estimation 
 The direct estimation of sodium intake, it is a biochemical method that uses the sodium 
volume estimation in urine (urinary sodium). In normal conditions, sodium volume that is 
excreted in urine is equal to daily sodium intake. The more sodium that is consumed, the more 
sodium is excreted. Measuring sodium volume in urine per day, or 24-hour urine sodium, is 
considered to be the most accurate method, but it has both strengths and weaknesses (Gibson, 
2002). The strength of measuring 24-hour urine sodium is that it is more accurate than other 
methods because the sodium intake volume being measured is close to the sodium volume per 
day that is actually consumed. The weaknesses of 24-hour urine sodium are the requirements 
of working in a laboratory, problems with 24-hour urine collection, and high costs (Tanaka et 




 Indirect estimation of sodium intake is a method that takes sodium volume from a 
calculation and is then compared with the Recommended Dietary Allowances (RDAs) for 
sodium intake in daily living. According to indirect estimation of sodium intake, there is no 
requirement to work in a laboratory room and the cost is low. Most studies of sodium intake 
use this method, although it is less accurate than the direct estimation of sodium intake. This 
method is divided into five approaches, including food records, 24-hour food recall, food 
frequency, diet history methods, and a combination of methods (Gibson, 2002; Pao & Cypel, 
1990). Based on the results of validation, a food frequency questionnaire is an acceptable valid 
method to estimate micronutrients such as sodium in older adults in longitudinal studies but is 
more accurate when used combined with a direct estimation method.  
Comparison of Direct and Indirect Estimations 
 Estimation of daily sodium consumption has been widely addressed in various groups 
of people and circumstances. Miceli and Rosa (2003) examined the effectiveness between 
dietary records and 24-hour urinary tests in children and adolescents whose ages ranged from 6 
to 17 years. The participants and their parents or guardians were informed of the procedure of 
data collection which started with dietary records. They were then asked to empty their bladder 
before going to bed and collect urine in the morning (overnight urine). After that, a 24-hour 
urine collection was resumed. One hundred and eighty-eight participants completed dietary 
records and 31 participants completed two methods of urine collection. The 24-hour urine 
excretion was compared with dietary records and the overnight urine method. Based on the 
Bland-Altman Analysis, a biostatistical method for analyzing the agreement between two 
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different assays, large variations in the averages of sodium estimated by 24-hour urine and 
overnight urine methods were found, which were 89.1 to -95.7 mEq of sodium at 95% limits of 
agreement (95% LA). Differences were also found in comparisons between 24-hour urine and 
dietary records which were 145.9 mEq/day and 176.9 mEq/day, respectively. The mean 
estimation of 24-hour urine was 83% of the observed value by the dietary records. In addition, 
the correlation coefficient between 24-hour sodium and sodium excretion in overnight urine 
samples was significant (r=0.71, p<0.001). In this study, the researchers suggested that 24-hour 
urine estimation is the most accurate method, while dietary record is inappropriate for children 
and adolescents because of individuals’ variation in food consumption and difficulties in filling 
out the data collection form. However, another study conducted in older adults aged 60 or over 
indicated that the estimation of sodium from dietary records revealed less sodium than 
estimation from 24-hour urinary essays. Dietary sodium intake by means of a 24-hour dietary 
recall and a 24-hour urine collection were compared in consequent periods at 9, 12, 18, 24, 
and 30 months of an intervention. Sodium intakes from 24-hour urinary estimation tended to 
be higher than values based on dietary recalls at every sequence. The sodium values based on 
urine collection tended to be 17% to 28% higher than values estimated from diet recall 
(Espeland et al., 2001). No method is without weaknesses, the researcher was interested in 






 In this chapter, the literature supporting the relationship proposed in the study has been 
reviewed and evaluated. Many studies have been conducted in attempts to determine the 
relationship of selected and potential variables to self-care behavior of patients with chronic 
diseases. Much of the research which had been undertaken by researchers in disciplines other 
than nursing, and some studies had been done utilizing a nursing theory as a framework of the 
study. Although many of these studies identify areas which nursing addresses, none of the 
studies address the specific relationship of selected variables and sodium reduction behavior 
and/or test the model related to these variables. 
 The effects of excessive sodium intake on blood pressure have been affirmed for 
decades.  In the field of gerontological nursing, sodium reduction of older adults with 
hypertension have not been explored and existing research has not been expanded upon. Self-
care and sodium reduction are areas in which a gerontology nurse can have an impact upon the 
preventive behavior of hypertensive patients. Questions about the potential influencing factors 













The two key purposes of this study were: 1) to explore to what degree the four factors – 
selected basic conditioning factors (education, marital status, cooking ability, co-morbidity, 
rural/urban, and eating and chewing limitations), knowledge of sodium reduction, sodium 
reduction self-care agency, and sodium reduction self-care behavior predict urinary sodium 
excretion in hypertensive seniors age 60 or above, and 2) to test whether these variables related 
to sodium reduction data were congruent with Orem’s Self-Care Theory. In this chapter, the 
pilot study, research design, research hypotheses, operational definitions, sampling technique, 
instruments, data collection procedure, protection of human subjects, and data analysis 
procedures are described.  
Pilot Study 
To gain an initial understanding of factors influencing sodium reduction behavior of 
older adults with hypertension, the researcher began by developing scales to measure some 
variables such as knowledge of sodium reduction, sodium reduction self-care agency, and 
sodium reduction self-care behavior with the aim of being appropriate measures for 
hypertensive older adults residing in the northern region of Thailand. The measurements 
included the Knowledge of Dietary Sodium Reduction Scale, the Dietary Sodium Reduction Self-
Care Agency Scale, and the Dietary Sodium Reduction Self-Care Behavior Scale. Then, a pilot 
study was conducted in 242 hypertensive older adults whose ages ranged from 60 to 90 years 
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(Mean= 68.95, SD=7.10) in the outpatient department in the Chiangrai Prachanukroh Hospital, 
located in the northern region of Thailand.   
Knowledge of Dietary Sodium Reduction Scale Development 
 This scale was developed by Srikan and Phillips (in process of manuscript publication) 
with the goal of measuring the knowledge of older adults regarding sodium reduction, based on 
the instrument development process suggested by Davis (1996). 
 Concept identification. The Knowledge of Dietary Sodium Reduction Scale was 
designed to be used to assess knowledge regarding dietary sources of sodium, effects of high 
sodium intake on blood pressure, daily recommendations, food labeling for sodium, and 
strategies to reduce dietary sodium.  
 Item construction. The initial items were generated from a literature review of 
published research in both English and Thai related to sodium reduction. The researcher 
created a pool of items in English. A self-reported questionnaire with a 4-point Likert-type 
response scale was developed. The scale ranged from 1 (strongly disagree) to 4 (strongly 
agree). Higher scores indicate a higher level of knowledge of sodium reduction. After 
extensive discussion, the researcher selected 16 items that appropriately fit the particular 
population and setting. Then, the items were translated into Thai by five bilinguals and back-
translated to English by another five bilinguals.  
 Validity testing. The Knowledge of Dietary Sodium Reduction Scale was evaluated for 
content validity by assembling a panel of content experts. The panel included Thai and U.S. 
researchers who are experts in sodium reduction in hypertensive clients and hypertension in 
older adults. The panel reviewed each item of the instrument for content validity. Comments 
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and suggestions from the experts led to item revision. Content validity was achieved at 0.80 on 
the items relevant to the constructs being measured, culturally appropriate for the targeted 
samples, and clearly worded.  Subsequently, ten hypertensive older Thai adults were asked to 
complete all items of the questionnaire in order to test the face validity and detect the 
readability of the instruments. The comments and suggestions regarding to clarity of the items 
and understandability were evaluated and used in item revision. 
 Reliability testing. The Knowledge of Dietary Sodium Reduction Scale was tested in 242 
hypertensive older adults in northern Thailand after the research proposal was approved by the 
University of Tennessee Institutional Review Board (IRB) and the Research Ethical Review 
Committee of the Chiangrai Prachanukroh Hospital, located in the northern region of Thailand, 
and the director of Chiangrai Prachanukroh Hospital allowed the collection of the data. 
Inclusion criteria for research participants’ recruitment were hypertensive older adults whose 
ages were 60 or over, had been diagnosed with hypertension for at least one year, and were 
treated with antihypertensive drugs and/or lifestyle modification methods. The researcher 
approached the head nurse and staff of the outpatient department to give information about the 
study and the data collection procedures. When the staff nurses had identified eligible potential 
participants and introduced the researcher to them, eligible persons were approached about 
participating in the study through both oral and written forms of invitation. The participation 
was completely voluntary. When potential participants agreed to participate in the study, they 
were fully informed about the main purpose of the study, asked to complete four 
questionnaires, and informed of the time necessary to complete the questionnaires and the 
human rights protection issues. They were told that they could choose whether or not to 
participate and that they may refuse to answer any question they did not want to answer. 
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Persons who were willing to participate in the study were asked to sign a consent form. The 
participants had the right to withdraw from the study whenever they wanted without any 
explanation. The participants were asked to complete the questionnaires in a convenient and 
acceptable place. In case the participants could not complete the questionnaires by themselves, 
the researcher assisted them by asking the questions and noting the answers on the scale. Also, 
participants with literacy problems were helped with completing the questionnaire. Participants 
who could not stay to complete the questionnaires were allowed to take the packet with them 
and mail the completed packet back to the researcher in a provided stamped and addressed 
envelope. Confidentiality was assured throughout the study. 
 The Statistical Package for the Social Sciences (SPSS) and the Predictive Analytics 
SoftWare (PASW) Statistics version 18.0 (SPSS Inc, Chicago, IL) was used to analyze the data 
for the exploratory factor analysis (EFA) with Maximum Likelihood (ML) extraction and 
Promax rotation. In addition, the WINSTEPS program (version 3.69.1.14) was used to test for 
unidimensionality of the scale. An acceptable minimum value to retain an item on a factor was 
set at 0.40 (Polit, 2010). For the test for unidimensionality, analysis of fit investigates the 
differences between observed and expected values of a person’s ability to respond to each item 
by two fit statistics, the mean square (MNSQ) and the standardized mean square (ZSTD). The 
infit of MNSQ and ZSTD, weighted fit statistic which is sensitive to unexpected behavior 
affecting responses to items near the person’s level of ability as well as outfit of MNSQ and 
ZSTD, an outlier fit statistic which is sensitive to unexpected behavior affecting responses to 
items located far from the person’s level of ability. An ideal value of MNSQ is 1.0, and its 
acceptable range should be 0.6 to 1.4 (Wright & Linarcre, 1994). For ZSTD, values between    
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-2.0 to 2.0 were accepted (Chen, Bode, Granger, & Heinemann, 2005). To test the internal 
consistency, Cronbach’s alpha coefficient was calculated.  
 Four items were dropped. The final scale consisted of 12 items with single factor 
consideration, with every item having loading factors greater than 0.40. The Eigenvalue was 
2.20. The Kaiser-Meyer-Olkin was 0.87, and Bartlet’s test was significant (χ2(df=91) = 
968.36.52, p<0.0001). The mean scores of infit and outfit MNSQ were 0.99 and 0.96, as well 
as the standard deviation being in the range of ± 2. All items had infit and outfit MNSQ 
between 0.60-1.40. The mean scores of infit and outfit ZSTD were -0.1 and -0.4 which were 
close to 0. There was internal consistency with Cronbach’s alpha of 0.80 for the total scale.  
Dietary Sodium Reduction Self-Care Agency Scale Development 
 This instrument was developed by Srikan and Phillips (in the process of manuscript 
publication) in order to assess the capability, or self-care agency, of lowering sodium 
consumption in older adults with hypertension. The developers followed the process of scale 
development suggested by Davis (1996). 
 Concept identification. Self-care agency, capabilities of persons to deliberately 
perform action, is one of the most commonly used concepts of the Orem’s Self-Care Theory 
(Orem, 2001). The researcher anticipated that the DRS-SCA will measure three levels of 
capabilities: 1) foundational capability which includes perception, sensation, memory, and 
orientation, 2) power components which are related to knowing and learning capabilities in 
seeking resources and making decision to perform any actions, and 3) enabling capability 




Item construction. The initial items of the Dietary Sodium Reduction Self-Care Agency 
Scale were created from a pool of items in English after the researcher reviewed published 
research in both English and Thai related to sodium reduction and self-care agency. A 4-point 
Likert-type scale was designed which had a response scale that ranged from 1 (strongly 
disagree) to 4 (strongly agree). The initial DRS-SCA scale has score ranged from 24 to 96 with 
a higher score indicating better self-care agency in lowering sodium consumption. The research 
team screened, discussed, and evaluated each item in the pool. Twenty-four items were chosen 
based on their appropriateness for the population and setting.  
 Validity testing. A panel of content experts, which included Thai and U.S. nursing 
researchers who are experts in sodium reduction, hypertension in older adults, and self-care 
agency were asked to review and rate the 24-item scale for its relevance, comprehension, and 
clarity. According to the review of the panel of experts, no item was suggested for deletion. 
Incongruence toward some items existed between the panel, resulting in the research team 
taking their suggestions and then revising those items until the validity of the total scale 
achieved the minimum level at 0.80 (Selby-Harrington, Mehta, Jutsum, Riportella-Muller, & 
Quade, 1994). The scale went through a process of back-translation where it was first 
translated into Thai by five bilinguals before being translated back into English by another set 
of five bilinguals, which was found to be consistent among language experts. Following this 
process, ten older Thai adults were asked to complete the questionnaire in order to test for face 
validity and measure the readability of the instrument. Encouragement was given to the older 
adults for sharing, rating, and commenting on the instrument and individual items within it 
through oral or written feedback. The feedback provided was valuable during scale revision as 
it helped verify its clarity and understandability. 
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 Reliability testing. Because the Dietary Sodium Reduction Self-Care Agency Scale 
was developed and tested in the same target population, the research participants, setting, 
procedure, and data analysis shared similarities with the Knowledge of Dietary Sodium 
Reduction Scale. The details of the reliability test of the Dietary Sodium Reduction Self-Care 
Agency Scale can be viewed from the earlier section.  
 The Dietary Sodium Reduction Self-Care Agency Scale, after applying factor analysis 
by the Maximum Likelihood (ML) extraction, Promax rotation, and Rasch analysis, was 
finalized with 11 items and three subscales including proficiency, persuasiveness, and 
resourcefulness. All items had loading factors greater than 0.40 and ranges from 0.51 to 0.82. 
The Eigenvalues were 2.20, 1.73, and 1.64. The factors accounted for 50.54% of total variance 
which 19.97%, 15.68%, and 14.89% for factor I to III, respectively. The Kaiser-Meyer-Olkin 
was 0.80, and Bartlet’s test was significant (χ2(df=55) 403.71, p<0.0001).  
 Every item had a MNSQ and ZSTD score within the limit. The infit and outfit MNSQ 
ranged from 0.88 to 1.18 (mean=0.99, SD= 0.08) and 0.86 to 1.13 (mean=0.94, SD= 0.08) 
respectively.  The infit and outfit ZSTD score ranged from -1.13 to 1.70 (mean=-0.1, SD= 
0.80) and -1.8 to 1.20 (mean=-0.6, SD= 0.80), respectively. The Cronbach’s alpha coefficient 
was 0.73 for total scale and 0.66, 0.60, and 0.60 for proficiency, persuasiveness, and 
resourcefulness subscales, sequentially. 
Dietary Sodium Reduction Self-Care Behavior Scale Development 
 This instrument was developed by Srikan and Phillips (in process of manuscript 
publication) to measure behavior regarding lowering the sodium consumption of hypertensive 
older adults. The process of development was guided by Davis (1996). 
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 Concept identification. On the basis of the Orem’s Self-Care Theory, which guided 
this study, the self-care behavior scale aims to measure the frequency of the deliberate behavior 
that older adults with hypertension perform by themselves in different situations including 
dealing with salty diet temptations, being able to provide and cook low sodium recipes, 
handling situations when socializing, being satisfied with a low sodium diet, and avoiding 
using salty seasonings and ingredients. 
 Item construction. A pool of items was created related to those behaviors after the 
literature was reviewed.  With the consideration of appropriateness for the target population, 
setting, socio-economic status and cultural backgrounds, 17 items were drawn from the item 
pool. It is a self-reported scale which is formatted in a 5-point Likert-type scale with responses 
ranging from 1 to 5 (never, seldom, sometimes, often, and always). It is a pen-and-paper 
questionnaire with all items positively stated, making reverse scoring unnecessary for this 
scale. The potential score ranges from 17 to 85. Higher scores indicate better behavior in 
lowering sodium consumption of the respondents.  
 Validity testing. The 17 items were evaluated for validity of content by experts in both 
Thai and Western cultural backgrounds.  Its content validity was achieved at 0.80. It was then 
translated from English to Thai by a group of bilinguals and then translated back to English by 
another group of bilinguals. Testing for face validity and detecting the readability of the 
instrument was administered to ten Thai older adults by asking them to complete the 
questionnaire. The older adults were then encouraged to share, rate, and provide comments 
about the instrument and individual items regarding their clarity and understandability through 
verbal and written feedback, which were later used for scale revision. 
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 Reliability testing. Because the Dietary Sodium Reduction Self-Care Behavior Scale 
was developed and tested in the same target population, the research participants, setting, 
procedure, and data analysis techniques share similarities with the Knowledge of Dietary 
Sodium Reduction Scale. The details of the reliability test of the Dietary Sodium Reduction Self-
Care Agency Scale can be viewed from the earlier section.  
 Based on numbers of loaded items and the fit statistics from the factor analysis with 
Maximum Likelihood (ML) extraction and Promax rotation along with Rasch analysis, a 13-
item scale with one factor was adopted. The Kaiser-Meyer-Olkin of sampling adequacy was 
0.91 and the Bartlet’s test, which was applied in calculating sampling sphericity, showed 
significance (χ2 (df =78) = 1408.51, p<0.0001). Total variance explained was 49.40% and the 
Eigenvalue was 5.93. All items presented infit and outfit MNSQ scores within the normal 
range of 0.6 to 1.40. Most of the items had infit and outfit ZSTD scores between -2 and 2. The 
internal consistency was evaluated by considering a Cronbach’s alpha coefficient which was 
0.90 for the total scale.  
 After all instruments were finalized, 242 participants were recruited to the study. The 
characteristics of the participants were explored, which is presented in Table 3.1. Fifty-one 
percent of research participants were female. Ages of participants were between 60 and 90 
years (Mean=68.9, SD=7.10). The majority of them had not completed high school (91.70%) 
and more than half were married (65.0%). Fifty-eight percent did not report any other chronic 
health conditions. Many of them still were active in preparing and cooking food for themselves 
or their families (88%). The participants and their spouses were the main food providers in the 
families (69.6%). Overall, the participants rated their cooking abilities as good (66.1%). The 
majority of them cooked and ate Northern Thai style cuisine on a regular basis (95.5%).  
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Table3.1 Demographic Information of Research Participants  
 
Demographic characteristics  Number (%) 







Marital status   
Married 
Divorced 
 158 (65.3) 
15   (6.2) 
Widowed 
Single (never married) 
 68 (28.1) 









 139 (57.4) 
8   (3.3) 
4   (1.7) 
8   (3.3) 




No  29 (12.0) 












Table3.1 Demographic Information of Research Participants (continued) 
 
Demographic characteristics  Number (%) 
 







Spouse  74 (30.8) 
Child 
Others 
 51 (21.3) 
22 (9.1) 











11   (4.5) 












Afterwards, the researcher conducted statistical analysis to examine the relationship 
among some basic conditioning factors (e.g. age, gender, marital status, education, co-
morbidity, ability to cook, eating and chewing limitations, and family food providers), 
knowledge score, self-care agency score, and self-care behavior score. To identify 
confounding variables, a Pearson Product–Moment Correlation was used. The findings of 
this initial analysis, which is represented in Table 3.2, show that knowledge of sodium 
reduction of hypertensive older adults was correlated with marital status (r=-0.17, p<0.01), 
number of family members (r=-0.17, p<0.01), sodium reduction self-care agency (r=0.70, 
p<0.01), and family support (r=0.39, p<0.01). Sodium reduction self-care agency had a 
relationship with number of family members (r=-0.17, p<0.01), eating and chewing 
limitations (r=0.14, p<0.05), cooking ability (r=0.15, p<0.02), knowledge of sodium 
reduction (r=0.70, p<0.05), and family support (r=0.38, p<0.01). Also, sodium reduction 
self-care behavior was correlated with marital status (r=-0.13, p<0.05), knowledge of 
sodium reduction (r=0.38, p<0.001), sodium reduction self-care agency (r=0.45, p<0.001), 
and family support (r=0.60, p<0.001). Other basic conditioning factors, including age, 
gender, education, co-morbidity, and family food providers, had no relationship with 
knowledge of sodium reduction, sodium reduction self-care agency, and sodium reduction 
self-care behavior. These preliminary results provided clearer insight in identifying and 






Table 3.2 Correlation Matrix of the Variables 
Variables Knowledge Self-care agency Self-care behavior 
Marital status -0.17* -0.127 -0.13* 
Cooking ability 0.095 0.15* 0.07 
Eating and chewing limitations 0.063 0.14* -0.03 
Knowledge - 0.70* 0.38* 
Self-Care agency 0.70* - 0.45* 
Family support 0.39* 0.38 0.60* 










 For the second study, a cross-sectional design with structural equation modeling was 
used to identify the characteristics of knowledge of sodium reduction, sodium reduction self-
care agency, sodium reduction self-care behavior, and urinary sodium excretion in 
hypertensive older adults, as well as to test the proposed model of prediction of the selected 
basic conditioning factors, knowledge of sodium reduction, sodium reduction self-care agency, 
















 The following research questions are related to the urinary sodium excretion and 
sodium reduction self-care behavior of hypertensive older adults based on Orem’s Self-Care 
Theory.  
The primary research question was: 
What is the overall adequacy of the proposed model to serve as an explanatory model 
for urinary sodium excretion and self-care behavior? 
The four subsidiary research questions addressed were: 
1. How much variance of urinary sodium excretion is predicted by selected basic 
conditioning factors, knowledge, self-care agency, and self-care behavior? 
2. How much variance of self-care behavior is predicted by selected basic 
conditioning factors, knowledge, and self-care agency? 
3. How much variance of self-care agency is predicted by selected basic conditioning 
factors and knowledge? 




 The variables in this study were operationalized as:  
 Knowledge of sodium reduction was defined as the understanding of older adults with 
hypertension regarding dietary sources of sodium, effects of high sodium intake on blood 
pressure, daily recommendations, food labeling for sodium, and strategies to reduce dietary 
sodium. This knowledge was measured by the total score of the Knowledge of Dietary Sodium 
70 
 
Reduction Scale (KDSR Scale) which was developed by Srikan and Phillips (in the process of 
manuscript publication).  
 Sodium reduction self-care agency was operationalized as the report of hypertensive 
older adults in estimating their capabilities in deliberately lowering sodium consumption. 
These capabilities were assessed by the total score of the Dietary Sodium Reduction Self-Care 
Agency Scale (DSR-SCA Scale) which was developed by Srikan and Phillips (in the process of 
manuscript publication).  
 Sodium reduction self-care behavior was defined as the report of hypertensive older 
adults regarding the frequency of deliberate behavior that they perform by themselves such as 
encouraging and motivating themselves to eat a low sodium diet regularly, seeking information 
and support in sodium reduction, avoiding consumption of a salty diet in different situations, 
and the ability to cook or ask caregivers to cook a low sodium diet for them.  This behavior 
was measured by the total score of the Dietary Sodium Reduction Self-Care Behavior Scale 
(DSR-SCB Scale) which was developed by Srikan and Phillips (in the process of manuscript 
publication).  
Urinary sodium excretion was defined as the laboratory measurement of sodium in a 
urine sample. It was operationalized by the 24-hour urinary sodium excretion measurement, 
which was a direct estimation method that collected sodium volume over a period of 24 hours 
from lab testing and then compared it with the Recommended Daily Allowances (RDA) 
regarding daily sodium intake.  
The details of the proposed basic conditioning factors which include education, marital status, 
cooking ability, co-morbidity, rural/urban, and eating and chewing limitations were defined as: 
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 Education was defined as the participants’ report of the highest level of formal 
education they had completed. The answers ranged from no school, elementary school, middle 
school, high school, some college, bachelor’s degree, master’s degree, and doctoral degree. 
Then these categories were collapsed to ―lower than bachelor‖ and ―bachelor or higher.‖ 
 Marital status was operationally defined as the participants’ report of their current 
marital status. Answers were arranged in categories: married, divorced, widowed, or single. 
Then these categories were collapsed to ―married‖ and ―unmarried.‖ 
Cooking ability was operationally defined as the participants’ report of being able to 
cook and whether they were still active in cooking during the last 30 days. The participants 
answered ―yes‖ if they were still able and actively cooking for themselves or others during the 
last month. The participants answered ―no‖ if they were either able or unable to cook but they 
had not been active in cooking for the last month. 
Co-morbidity was operationally defined as the participants’ report on categories of 
health conditions. The participants would answer ―yes‖ if they had been diagnosed with one or 
more other chronic diseases such as diabetic mellitus, heart diseases, cancer, arthritis, stroke, 
Alzheimer, and others. The participants answered ―no‖ if they had not been diagnosed with 
those chronic health conditions. 
Rural/urban was operationally defined as the participants’ report of the location of 
their house as being in a non-municipal area or municipal area which was referred to ―rural‖ or 
―urban‖ in this study. The municipal area was established by the Interior Ministry of Thailand 
and should have a population of 50,000 or more, which complied with the Municipality (No. 
10) Act of 2542. 
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Eating and chewing limitations was operationally defined as the participants’ report 
of their limitation as ―yes‖ or ―no.‖ The participants would answer ―yes‖ if they have barriers 
in eating food such as denture problems, swallowing, food allergies, or food restrictions 
because of religion or personal beliefs. The participants answered ―no‖ if they  did not have 
any barriers in eating food such as denture problems, swallowing, food allergies, or food 
restrictions because of religion  or personal beliefs. 
Sample 
The sample of this study consisted of both male and female older adults whose age was 
60 or older living in Chiangrai Province, Thailand who had been diagnosed with hypertension 
by healthcare providers. 
Sample Size Determination 
The researcher calculated the number of subjects per measured variables (Bentler, 
1995; Tabachnick & Fidell, 2007), as well as the number of subjects per estimated parameter, 
which defines the relationship between two variables (Hoyle, 1995, p. 3). There was no 
consensus among researchers as to what constituted the ―correct sample size‖ in path analysis, 
although some guidelines have been proposed. These guidelines defined a small sample size as 
N < 100, a medium sample size as 100 < N < 200, and a large sample size as N > 200 (Kline, 
1998).  Other approaches that were suggested in the literature are 200 participants as a ―critical 
sample size‖ (Hair, Anderson, Tatham, & Black, 1998), or the ratio of the number of 
participants to the number of model parameters should be 10- 20:1 (Kline, 1998). In this study, 
the proposed model contained 28 parameters. Therefore, a sample of 280 was the minimum 
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requirement for the sample size. After the data collection, 314 participants were recruited and 2 
participants were removed from data analysis because of missing data. 
Inclusion Criteria 
 Upon voluntary participation, the persons who met all of the following criteria were 
included in this study. 
 1. Their ages were 60 years and over.  
 2. They had been diagnosed with hypertension for at least one year. 
 3. They were treated with antihypertensive drugs from any healthcare services and/or 
were advised to apply lifestyle modification methods to control their blood pressure. 
Research Setting 
Research participants were recruited from two settings: municipal (urban) and non-
municipal (rural) areas. Participants from municipal areas represented the Chiangrai 
municipality, which was assigned to the responsibility of the Chiangrai Prachanukroh Hospital, 
and non-municipal areas of the Ngao community, which was provided services by the Thoeng 
Public Health Office. Both areas were located in the province of Chiangrai, Thailand. At least 
140 participants were expected to be recruited from each area. 
Research Instruments 
 One demographic data form, three research instruments, and one laboratory test were 
used in this study. The research materials included the Demographic Data Form, the 
Knowledge of Dietary Sodium Reduction Scale, the Dietary Sodium Reduction Self-Care 
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Agency Scale, the Dietary Sodium Reduction Self-Care Behavior Scale, and the 24-hour 
urinary sodium test. 
Demographic Data Form  
 The demographic data form used for this study was designed by the researcher. This 
form helped the researcher learn basic information regarding the participants’ backgrounds. It asked for 
information regarding gender, age, marital status, education, occupation, family income, ability 
to cook, co-morbidity, rural/urban, and eating and chewing problems.  
24-hour Urinary Sodium Test 
 
 In this study, the participants were asked to complete a 24-hour urine sample, and they 
received verbal and written instructions (Appendix A on page 177 and 178). Prior to the 
urinary collection, the participants received a urine container with an identifier code written on 
it. The urine was collected in a male or female urinal, then kept in a plastic container with 
preservatives (10 milliliters of Toluene) and stored in a cool area. Urinary volume was 
measured on the collection day. The tightness of the lid was checked to prevent any leak that 
might occur. The researcher collected ten milliliters of urine, and the urine samples were sent 
to an accredited laboratory for sodium level analysis. The Ion Selective Electrodes (ISE) 
technique, which includes probes that measure specific ions, was used and the laboratory test 
was conducted by the Olympus AU 640e chemistry analyzer which is calibrated at eight in the 
morning every day before starting the daily chemistry analysis. These techniques produced the 
results for quantifying sodium concentration. In the laboratory, the specimen and its code were 
verified before being analyzed by the machine. After the test was completed, the results were 
checked and confirmed by two technicians before being reported.  
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 For the other three measurements, the Knowledge of Dietary Sodium Reduction Scale, 
the Dietary Sodium Reduction Self-Care Agency Scale, and the Dietary Sodium Reduction 
Self-Care Behavior Scale, details were elucidated in the previous section.  
Data Collection Procedures 
 After receiving approval for the research project from the University of Tennessee and 
permission from the Chiangrai Prachanukroh Hospital and the Thoeng Public Health Office, 
data were collected by the researcher, who had experience as a nurse taking care of older 
populations for 18 years, especially hypertensive patients. Moreover, the researcher was 
familiar with northern culture and is fluent in the northern dialect. The data collection process 
was divided into two phases: participant recruitment phase and data collection phase. 
Participants Recruitment Phase 
 
The researcher first visited and met the director of the community health center and 
village or community leaders in the target settings. At that time, the researcher introduced and 
described the study. The researcher invited some potential participants at the community health 
center when they sought health services, met them at the monthly meeting, and/or used the 
community intercom system, which is a normal method of communication among the leader 
and villagers, to announce the research. Written invitations were also distributed to the 
community health center and village leaders. Potential participants either contacted the health 
care personnel, community leaders, or the researcher to become involved in the study.  
When hypertensive older adults showed interest in the study, the researcher met them at 
a convenient and acceptable place, such as their home, community health center, or community 
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meeting area, to inform them of the main purpose of the study. They were informed that the 
purpose of the study was to examine the factors influencing sodium intake of hypertensive 
older adults. Participants were asked to complete questionnaires and collect a 24-hour urine 
sample for sodium testing. In addition, the time necessary to complete the questionnaires, the 
human rights protection issues, benefits of being research participants, and risks from the study 
were explained.  
Participants were asked to answer four questionnaires consisting of the Demographic 
Data Form, Knowledge of Dietary Sodium Reduction Scale, Dietary Sodium Reduction Self-
Care Agency Scale, and Dietary Sodium Reduction Self-Care Behavior Scale. It was estimated 
to take about 45 to 60 minutes to complete the questionnaires. Risk from participating in this 
study was minimal. Participants may benefit from sharing and discussing their sodium 
reduction experiences with the researcher during and after answering the questionnaire, as well 
as from getting insights in recognizing or self-reflecting on their behavior. Confidentiality of 
participants was assured and maintained. Other healthcare staff in the community health center 
did not know whether or not potential participants had made the decision to participate in the 
study unless otherwise given permission from the participants. Only authorized persons such as 
the primary professor and committee advisors had access to the data. 
Furthermore, the participants were asked to collect a urine sample to test urinary 
excretion levels, which helped in estimating the amount of sodium consumed each day. The 
researcher explained and reviewed the procedures of urine collection, as well as how to keep 
the urine sample, such as it must be kept in a cool place and out of the reach of children. The 
urine containers were provided to the participants when they demonstrated their understanding 
of the procedures by talking through the process. With concerns of the risk of falling in older 
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adults while collecting urine, the researcher provided urinals for the participants, as well as 
suggesting that they not urinate directly into the urine containers. Another method enacted to 
prevent of falling was to include the family caregivers such as spouses and children. They were 
informed of the details of the procedures to encourage and support the older adults to complete 
urine collection. The following day, the researcher met the participants to retrieve their urine 
sample, which was immediately sent to an accredited laboratory at Chiangrai Prachanukroh 
Hospital. The researcher paid for the laboratory tests. The researcher reported the results of the 
urine test to the participants. For individuals who had a high sodium excretion level, the 
researcher asked if they preferred to consult the personal health care providers in the 
community or discuss the findings with the researcher. For individuals who had a high sodium 
excretion level, the researcher asked if they prefer to consult the health care providers in the 
community or discuss the findings with the researcher. The findings of this study were 
expected to help health care providers understand the specific factors influencing high sodium 
intake in particular populations. The results of the study will be published in academic journals 
after all identities have been removed. 
Data Collection Phase 
Persons who were willing to participate in the study were asked to sign a consent form 
(Appendix A on page 164 to 166). The researcher addressed the fact that participants have the 
right to withdraw from the study at any time without any explanation. Refusing and 
discontinuing participation in the study did not prevent them from receiving any benefits or 
services from the community health center or any other sources to which they would otherwise 
be entitled. The participants then received further explanation on the instructions of the 
questionnaires. After they gained an understanding of the instructions, the researcher allowed 
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them to complete the questionnaire. The researcher informed the participants of their right to 
refuse to answer any questions that made them feel uncomfortable. The participants would not 
be affected or be accused of their answers being right or wrong. Participants were informed 
that if they could not complete the questionnaires by themselves due to physical limitations or 
literacy problems, requiring help from the researcher, they were welcome to request assistance. 
The researcher assisted them by reading the questions and noted the answers on the scale. For 
the participants who could not complete the questionnaires during the meeting time, the 
researcher allowed them to take the packet with them and they were given the option to return 
it at a later date when the researcher returned to collect urine samples and reported the lab 
results to them. There was also an explanation and review given on the procedures of 
collecting the urine sample. Documents explaining the procedures for urine collection were 
provided. The urine collectors and urine containers were distributed. An appointment with the 
participants to pick up urine samples and inform them of the test results at a location of their 
convenience, such as at home or community meetings was made. Contact information of the 
researcher, such as personal phone number and address, was provided and the participants were 
encouraged to contact the researcher if they had questions about the study and urinary 
collection. Urine samples were sent to the laboratory with only the necessary information, such 
as urine volume and coding identity. The test results were reported after being double checked 
by laboratory staff, informing all participants. Participants were referred to consult other health 
care providers when their urinary sodium excretion was greater than 1,500 mg (The U.S. 
Department of Agriculture & The U.S. Department of Health and Human Services, 2011), and 
this was based upon their agreement.  
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Protection of Human Subjects 
The Institutional Review Board approval was obtained through the College of Nursing, 
University of Tennessee, Knoxville and Research Compliance Services of the Office of 
Research, University of Tennessee, Knoxville, with Form B and the Research Ethical Review 
Committee of the Chiangrai Prachanukroh Hospital. Permission to collect the data was needed 
from the Chiangrai Prachanukroh Hospital and the Thoeng Public Health Office. The 
participants were told that this study was part of the investigator’s educational program and the 
purpose of the study. They were told that their participation in this was voluntary and they 
would not receive payment from the investigator. Participants were also notified that testing 
costs would be borne by the researcher. No penalty was incurred for declining participation. A 
locked filing cabinet was used for data storage and only the principal investigator, primary 
professor, and committee advisor could access the data.  
Data Analysis Procedures 
Data analysis included the application of both descriptive and inferential statistics. The 
Statistical Package for the Social Sciences (SPSS) and the Predictive Analytics SoftWare 
(PASW) Statistics Program version 19.0 (2011) and the Analysis of Moment Structures 
(AMOS) program version 19.0 for Windows were used for data analysis.  
Descriptive statistics (i.e., frequency, percentage, range, mean, and standard deviation) 
were used to explain characteristics of the sample and examine the distribution of demographic 
variables and variables of interest in this study. 
Inferential statistics, the structural equation model which is appropriate when the 
multiple relationships among latent and observable variables need to be simultaneously 
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measured, was used. More specifically, structural equation model was employed with aims to 
estimate the strength of the direct structural effect from one variable to another and the indirect 
effects through the mediating variables within the contexts (Mueller, 1996). Data analysis by 
the AMOS program with a Maximum Likelihood method was applied to determine the 
relationship among six selected basic conditioning factors (education, marital status, cooking 
ability, co-morbidity, rural/urban, and eating and chewing limitations), knowledge of sodium 
reduction, sodium reduction self-care agency, sodium reduction self-care behavior, and urinary 
sodium excretion, as well as to estimate the coefficient of the paths in the operational model of 
factors contributing to urinary sodium excretion. In addition, the proposed model of urinary 
sodium excretion was also implemented. The overall level of significance was set with 
significance levels at 0.05 or 0.01. Data analysis procedures were composed of preliminary 
analysis and principal analysis. 
Preliminary Analysis 
 Before the proposed model was tested, data screening was carried out. Missing data 
was expected to be deleted if 20% or more was found. Missing data was found in this study for 
two respondents who did not provide the answers to all three questionnaires, except for 
completing the demographic data and urine test. These incomplete data were removed. Nine 
respondents skipped answering some items which was found to be 1.9% of the missing data. 
As a result, there were 312 respondents remaining in this study for further analysis. The 
outliers or the data point that was remarkably small or larger than other values were examined 
in the dataset. No influential outliers were found in this dataset.  
 For testing of normality, the normal distribution of each variable in this study was 
tested by using skewness and kurtosis values. If the skewness coefficient was within the ranges 
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of ±1 and Zkurtosis(kurtosis divided by standard error) did not exceed ± 1.96, the distribution of 
data would have a normal distribution (Duffy & Jacobsen, 2001). The results of this test 
showed that most of variables had a skewness coefficient within normal range, except for some 
categorical variables such as education (1.609), cooking ability (-1.443), and eating and 
chewing limitations (2.576). Also, kurtosis values of most variables were located in acceptable 
ranges, but kurtosis values of some variables including education (2.789), co-morbidity            
(-1.993), rural/urban (-2.013), and eating and chewing limitations (4.666) exceeded the normal 
range. According to Bollen (1990), however, the threshold kurtosis values could range from -3 
to 3. Also, other experts have recommended raised concerns if the skewness coefficient is 
greater than 2 and kurtosis is higher than 7 (West, Finch, & Curran, 1995). Per these 
suggestions, it demonstrated that the normality of these variables--education, co-morbidity, 
cooking ability, rural/urban, eating and chewing limitations were still in acceptable ranges.  
 Multicollinearity was tested by examining tolerance and the variance inflation factor 
(VIF). The common cut-off points of multicollinearity are set at tolerance values less than 0.10 
and VIF greater than 10 (Hair, Anderson, Tatham, & Black, 1998). However, the rule of thumb 
indicates that VIF > 4.0 was considered to have multicollinearity (Kaplan, 1994). In this 
dataset, the multicollinearity of the independent variables was not observed. The tolerance 
ranged from 0.397 to 0.972 when VIF was located between 1.052 and 2.517.  
Principal Analysis: Testing the Proposed Model 
 Testing the proposed model involved the estimation of two models: measurement and 
structural model. The measurement model was related to confirmatory factor analysis which 
depicted the link between latent variables and observed measures, while the structural model 
involved depicting the links between latent variables (Byrne, 2010). 
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 According to Byrne (2010), confirmatory factor analysis of the measurement model and 
structural equation modeling of the structural model by using the AMOS program were started 
with model specification by drawing the links between the latent variables, which include 
knowledge of sodium reduction, sodium reduction self-care agency, and sodium reduction self-
care behavior and their observed measures, and the links’ relationships between unobserved 
variables or constructs in AMOS Graphics. Another important step was model specification 
which focused on ―whether or not there is a unique set of parameters consistent with the data‖ 
(p.33). The model could be estimable and testable if it was identified. The model could be 1) 
unidentified (including just-identified) which meant the number of data variances and co-
variances equals the number of estimable parameters, 2) over-identified which means the number 
of variances and co-variances of the observed variables is greater than the numbers of parameters 
to be estimated, or 3) under-identified which means variances and co-variances of the observed 
variables are less than the numbers of estimable parameters. After the model was estimated, 
goodness of fit was used to estimate the consistency between the data and the proposed model. 
The goodness of fit was assessed using a variety of indicators. From the AMOS output, the sets 
of fit statistics were displayed. Examples of fit statistics are Chi-square (CMIN-minimum 
discrepancy), the Chi-square/Degree of Freedom Ratio (CMIN/DF), Comparative Fit Index 
(CFI), Goodness of Fit Index (GFI), Root Mean Square Error of Approximation (RMSEA), 
Akaike’s Information Criterion (AIC), Expected Crosse-Validation Index (ECVI), Non-centrality 
Parameter (NCP), Relative Fit Index (RFI), Tucker-Lewis Index (TLI), Normed Fit Index (NFI), 
and Hoelter’s Index. Even though many fit statistics in the AMOS output were revealed, not all 
goodness of fit measures were required. Consideration of some factors, including sample size, 
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estimation procedure, model complexity, and underlying assumption, is crucial (Hu & Bentler, 
1995).  
 In this study, some fit indices were evaluated. In AMOS, the value of Chi-square (χ2), 
which is reported as CMIN often was used to assess the difference between the covariance 
matrix of the sample and the covariance matrix of the model (Byrne, 1998). The use of χ2 was 
appropriate for sample sizes between 100 and 200 (Hair, Anderson, Tatham, & Black, 1998). 
The χ2values were improperly statistically significant because of the large sample size 
(Schumacker & Lomax, 2010). To eliminate the problems regarding sample size, and in an 
attempt to make it less dependent on sample size, the relative χ2 is an alternative to χ2. This χ2 fit 
index, which is divided by degrees of freedom and which is listed in AMOS as CMIN/DF, 
regards values lower than 2 as desirable (Byrne, 1991) and the range between 2 and 3 is a more 
conservative threshold (Kline, 1998). Additionally, the RMSEA and CFI were used to evaluate 
goodness of fit. Precisely, the RMSEA represents the goodness of fit that could be expected if the 
model is estimated in the population, not just the sample drawn for the estimation (Hair, 
Anderson, Tatham, & Black, 1998). Values that are less than 0.05 indicated good fit, between 
0.08 and 1.0 manifested error of approximation in the population, greater than 1.0 signified poor 
fit (Byrne, 2010). Also values ranging between .05 and .08 are an acceptable fit (Hair, Anderson, 
Tatham, & Black, 1998; Hu & Bentler, 1995). CFI values greater than 0.90 indicated good fit 
(Hu, Bentler, & Kano, 1992), while 0.80 or greater were an acceptable fit (Byrne, 2010). The 










 However, after the first testing of the proposed sodium reduction model, the model and 
data were found to be a poor fit. The model was modified by adding or deleting paths between 
the variables, suggested by the fit indicators from the AMOS output. The model was 
customized and re-tested until it fit the data in addition to being theoretically well supported.  
The details of the model modifications and findings are presented in the following chapter. 
Summary  
The details of research methodology including research design, research questions, 
sample, instruments, data collection procedures, protection of human right subjects, and data 
analysis procedures have been presented in this chapter. The pilot study which started from 
scale development, scale evaluation, and correlation of selected factors was presented. These 
















 The purpose of this study was to explore to what degree the four factors – selected 
basic conditioning factors (education, marital status, cooking ability, co-morbidity, rural/urban, 
and eating and chewing limitations), knowledge of sodium reduction, sodium reduction self-
care agency, and sodium reduction self-care behavior predict urinary sodium excretion in 
hypertensive seniors age 60 or older and to test whether these variables related to sodium 
reduction data were congruent with Orem’s Self-Care Theory. After analyzing these factors 
based on the proposed model, the findings of this study were organized into the following 
sections: 1) description of the sample characteristics, 2) the proposed model evaluation, and 3) 
summary. 
Descriptive Data of the Sample 
The sample consisted of 312 hypertensive older adults, with 157 (50.3%) participants 
being recruited from eleven rural villages and 155 (49.7%) participants from seven urban 
communities. The socio-demographic and clinical characteristics of the sample are shown in 
Table 4.1. Ages ranged from 60 to 88 years with a mean of 69.63 years (SD=7.33). As for 
gender, 61.5% of the participants in this study were female, while 38.5% were male. Most of 
the participants (62.5%) of these participants were married with 37.5% reporting themselves 
as widowed, separated, or never having been married.  Among these individuals, nearly 
seventy percent (68.9%) completed elementary school. Less than five percent (4.8%) earned 
bachelor’s degree. The duration of hypertension ranged from 1 to 36 years (mean=6.77, 
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SD=5.41). The majority of the participants (85.5%) had been diagnosed with hypertension for 
one to ten years. Among these participants, 46.5% reported not having other health 
conditions, while more than half of the participants had other chronic diseases; for example, 
diabetes mellitus (21.2%), arthritis (14.7%), heart disease (4.5%), hyperlipidemia (5.1%), 
gouty (2.9%), benign prostate grand and kidney stone (1.2%), Glaucoma and other eye 
problems (0.6%), cancer (0.6%), and others including thyroid goiter, Parkinsonism, sciatica, 
gastritis, asthma, and allergies (2.7%). The number of the family members ranged from one to 
six persons in each family, with precisely 49.7%, 40.7%, and 9.6% of the participants living 
in a family of one to two persons, three to four persons, and five to six persons, respectively. 
The majority of these families (99.7%) had monthly income of 20,000 baht or less, which was 
consistent with the  average Thai monthly household income in 2007 equaling 18,660 Baht 
per month and 13,568 Baht per month in the northern regions (National Statistic Office of 
Thailand, 2008). Nearly eighty percent of the participants (79.2%) reported that they could 
provide and cook meals for themselves or family members; only 20.8% reported themselves 
as having an inability to cook. Also, 77.2% were still active in this task and 66.1% rated their 
cooking skills as ―good.‖ More than half of the participants (51.9%) still actively devoted 
their time and effort to serve as the main food providers of the family. For their eating and 
chewing limitations, the majority of these seniors (89.4%) did not report these limits. The 
means and standards deviation of knowledge of sodium reduction, sodium reduction self-care 
agency, sodium reduction self-care behavior, and urinary sodium excretion categorized as 





Table 4.1 Descriptive Statistics of the Sample  
 
Demographic characteristics (n=312) Number Percent 
Age (60-88 years, mean=69.63, SD=7.33)   
Gender   
 Male 120 38.5 
 Female 192 61.5 
Marital status   
 Single (single, divorced, separated, widowed) 117 37.5 
 Married 195 62.5 
Education   
 No education 25 8.0 
 Elementary school 215 68.9 
 High school 42 13.5 
 Some college 15 4.8 
 Bachelor degree 15 4.8 
Co-morbidity   
 No 145 46.5 







Table 4.1 Descriptive Statistics of the Sample (continued) 
Demographic characteristics  Number Percent 
Duration of hypertension (range 1-36 years, mean=6.69, SD=5.41)   
 1-5 years 168 53.8 
 6-10 years 99 31.7 
 11-15 years 24 7.7 
 16-20 years 16 5.1 
 21-40 years 5 1.6 
Numbers of family members   
 1-2 persons 155 49.7 
 3-4 persons 127 40.7 
 5-6 persons 30 9.6 
Family income   
 <10,000 baht per month 161 51.6 
 10,001-20,000 baht per month 150 48.1 
 30,001-40,000 baht per month 1 0.3 
 
Note. Average Thai monthly household income in 2009 equaled 20, 903 Baht per month and 
15,727 Baht per month in northern regions (National Statistic Office of Thailand, 2011). The 





Table 4.1 Descriptive Statistics of the Sample (continued) 
Demographic characteristics  Number Percent 
Cooking ability   
 Unable 65 20.8 
 Able 247 79.2 
Active in cooking   
 Inactive 71 22.8 
 Active 241 77.2 
Cooking skill   
 Unable to cook at all 65 20.8 
 Fair 7 2.2 
 Good 206 66.1 
 Excellent 34 10.9 
Family food providers   
 Oneself 162 51.9 
 Others 150 48.1 
Eating and chewing limitations   
 No 279 89.4 





Table 4.2 Mean and Standard Error of Variables 








Education      
No education 
33.15/1.40 30.85/1.20 26.88/1.31 1830.40/205.87 
Elementary school 
34.22/0.73 32.34/0.62 26.68/0.68 1968.26/106.69 
High school 
35.37/1.34 33.35/1.15 28.93/1.25 1864.81/196.42 
Some college 
37.80/1.63 34.60/1.40 30.55/1.53 1654.40/239.48 
Bachelor degree 
36.08/1.81 34.02/1.55 25.18/1.70 2226.02/265.98 
Marital status 
    
Single 
35.15/0.81 33.76/0.70 28.00/0.76 1798.48/119.53 
Married 
34.77/0.74 31.88/0.63 27.12/0.69 1991.29/108.61 
Co-morbidity 
    
No 
35.12/0.78 33.19/0.67 27.65/0.73 1814.68/115.09 
Yes 
34.69/0.77 32.31/0.66 27.40/0.72 1987.38/112.32 
Cooking ability 
    
Unable 
33.13/0.98 31.86/0.84 26.49/0.91 1848.70/143.29 
Able 
35.91/0.66 33.21/0.57 28.07/0.62 1933.04/96.69 
Region 
    
Rural 
36.58/0.81 33.69/0.70 28.89/0.76 1644.88/118.96 
Urban 
33.30/0.74 31.78/0.63 26.15/0.69 2162.42/108.15 
Eating and chewing limitations 
    
No 
34.62/0.59 32.34/0.50 27.23/0.55 1923.99/85.93 
Yes 
35.86/1.29 33.88/1.11 28.37/1.21 1845.02/189.87 
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Proposed Sodium Reduction Model Evaluation 
Structural equation modeling was applied to examine the relationship between selected 
basic conditioning factors (education, marital status, cooking ability, co-morbidity, rural/urban, 
eating and chewing limitations), knowledge of sodium reduction, sodium reduction self-care 
agency, sodium reduction self-care behavior, as well as urinary sodium excretion. The findings 
of this technique were arranged as: 1) the confirmatory factor analysis, 2) testing of the 
proposed model and the main research question and 3) addressing of the subsidiary research 
questions. 
Confirmatory Factor Analysis 
 Confirmatory factor analysis was conducted using the AMOS program with the 
Maximum Likelihood method. In AMOS Graphics, the latent variables, including knowledge 
of sodium reduction, sodium reduction self-care agency, and sodium reduction self-care 
behavior were drawn and linked to measurement variables. During the test with the dataset, 
these measurement variables were allowed to freely inter-correlate with attribution. The results 
of confirmatory factor analysis of this initial diagram indicated that the model did not fit the 
data well (χ2=1019.443, DF=458, CMIN/DF=2.226, CFI=0.887, RMSEA=0.063). In detail, 
this initial diagram had acceptable factor structure that each item had loading greater than 0.4, 
which ranged respectively from 0.58 to 0.75, 0.63 to 0.81, and 0.61 to 0.77 in the constructs of 
knowledge of sodium reduction, sodium reduction self-care agency, and sodium reduction self-
care behavior. However, the modification indices between some error terms of measurement 
variables were greater than 10, indicating that the proposed model was not suitably explicated 
(Bryne, 2010). Moreover, sodium reduction self-care agency and knowledge of sodium 
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reduction was highly correlated (γ=0.91). The covariance between sodium reduction self-care 
agency and sodium reduction self-care behavior was 0.73, while the covariance between 
sodium reduction self-care behavior and knowledge of sodium reduction was 0.65. To find a 
better fit construct, model improvement was determined by evaluating standardized regression, 
standardized residual covariances, and modification indices. The linkages between those error 
terms were made. As a consequence, the confirmatory factor analysis of this model was found 
to have better fit indices (χ2=779.145, DF=445, CMIN/DF=1.751, CFI=0.935, 
RMSEA=0.049). The confirmatory factor analysis of this model was shown in Figure 4.1. This 
initial diagram had acceptable factor structure in that each item still had loading greater than 
0.4, which ranged from 0.58 to 0.74, 0.61 to 0.80, and 0.62 to 0.77 in the constructs of 
knowledge of sodium reduction, sodium reduction self-care agency, and sodium reduction self-
care behavior, respectively. The covariance between sodium reduction self-care agency and 
sodium reduction self-care behavior was 0.74, while the covariance between sodium reduction 
self-care behavior and knowledge of sodium reduction was 0.66. However, the covariance 
between sodium reduction self-care agency and knowledge of sodium reduction was still 
highly correlated (γ=0.90). The covariance between error terms in knowledge of sodium 
reduction ranged from 0.21 to 0.52, and they were located between 0.23 and 0.31 in sodium 
reduction self-care agency, and between 0.15 and 0.28 in sodium reduction self-care behavior. 





Figure 4.1 Confirmatory Factor Analysis which included the three factors of the Sodium 
Reduction Self-Care Agency Scale 




  However, during the priori model testing, an acceptable fit model still was not 
achieved. Various model modifications and techniques were applied, including collapsing three 
factors in the sodium reduction self-care agency scale--proficiency, persuasive, and 
resourcefulness--into one factor. Accordingly, the confirmatory factor analysis of the collapsed 
version of sodium reduction self-care agency scale was also re-established. The resulting 
model had better fit statistics (χ2=778.984, DF=446, CMIN/DF=1.747, CFI=0.935, 
RMSEA=0.049). This final collapsed model had loading factors greater than 0.4 in all three 
constructs which ranged from 0.57 to 0.74, 0.53 to 0.70, and 0.61 to 0.77 in the constructs of 
knowledge of sodium reduction, sodium reduction self-care agency, and sodium reduction self-
care behavior, orderly. Sodium reduction self-care agency and knowledge of sodium reduction 
were highly correlated (γ=0.90) while the covariance between sodium reduction self-care 
agency and sodium reduction self-care behavior was 0.72; the covariance between sodium 
reduction self-care behavior and knowledge of sodium reduction was 0.66. This collapsed 
version of sodium reduction self-care agency is presented in Figure 4.2 and was selected for 






Figure 4.2 Confirmatory Factor Analysis which collapsed the three factors of the Sodium 
Reduction Self-Care Agency Scale 




Proposed Sodium Reduction Model and Main Research Question Testing 
The main proposed model of urinary sodium excretion, presented in Figure 3.2 on page 
82, and another subsidiary proposed model that presented the model of sodium reduction self-
care behavior, were investigated and tested based on Orem's Self-Care Theory in order to 
answer the main research question: what is the overall adequacy of the proposed model to 
serve as an explanatory model for urinary sodium excretion and sodium reduction self-care 
behavior? 
Urinary sodium excretion model. The initial analysis of the main proposed model 
,which illustrated the urinary sodium excretion, involved six exogenous latent variables or 
independent variables--education, marital status, cooking ability, co-morbidity, rural/urban, 
and eating and chewing limitation, and also involved three endogenous manifest variables or 
mediating variables--knowledge of sodium reduction, sodium reduction self-care agency, and 
sodium reduction self-care behavior, as well as one endogenous manifest variable or dependent 
variable which was the 24-hour urinary sodium excretion. From the initial step of the structural 
modeling analysis, 33 manifest variables with an unconstrained measurement model were 
examined. The initial findings illustrated that the model did not have an appropriate fit with the 
data (χ2=1501.872, DF=663, CMIN/DF=2.265, CFI=.847, RMSEA=.064), indicating that this 
model needed to be further refined for a better fit. For example, the stability index of this 
model was 1.621, which was higher than normal values, normally located between -1 and 1, 
demonstrating that the sample was too small or the model was erroneous (Arbuckle, 2008). All 
six exogenous latent variables, including education, marital status, cooking ability, co-
morbidity, rural/urban, and eating and chewing limitation were be considered for removal 
because they were not related to sodium reduction self-care behavior. Covariance values 
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between error terms of knowledge, "ek4" and "ek5," as well as error terms of self-care agency, 
"esca1" and "esca3" were 72.76 and 42.43. High modification indices among these error terms 
signified that the paths which linked these covariances needed to be drawn in order to improve 
the model fit. In this case, the researcher also considered that the model was not appropriately 
specified with a bi-directional path connecting knowledge of sodium reduction and sodium 
reduction self-care agency, invoking the problem with the stability index. Consequently, the 
feedback paths among these variables were re-examined or removed. Some insignificant paths 
also were trimmed and certain covariance structures among error terms were connected. The 
regression weights, covariance coefficient, and correlation coefficient between paths of these 
findings with the initial proposed model were also presented in Table 4.5, Table 4.6, and Table 
4.7 on page 182 to 184. 
According to these challenging findings reported above, a series of model 
modifications were performed to specify a better fitting model. However, the model still did 
not have good fit statistics. With the theoretical considerations along with various 
modifications toward the model, which included collapsing the three factors of sodium 
reduction self-care agency scale--proficiency, persuasiveness, and resourcefulness into one 
factor, were applied in order to achieve compatibility of the data and model. This alteration led 
the model to have better fit indices.  
 A better fitting urinary sodium excretion model was decided upon and is presented on 
Figure 4.3. In detail, the finalized model had appropriate fit indices and satisfactorily supported 
the theory. The urinary sodium reduction model fit indices showed its χ2of 1450.621, DF of 
541, CMIN/DF of 2.681, CFI of .826, and RMSEA of .074. In this model, five significant 
predictor variables affected urinary sodium excretion. Those predictors included education, 
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rural/urban, knowledge of sodium reduction, sodium reduction self-care agency, and sodium 
reduction self-care behavior. The correlated variables education and rural/urban jointly explain 
knowledge of sodium reduction, while rural/urban went on to explain urinary sodium as well. 
Knowledge of sodium reduction explained both sodium reduction self-care agency and urinary 
sodium. Sodium reduction self-care agency explained urinary sodium and sodium reduction 
self-care behavior, and self-care behavior explained urinary sodium excretion. Regression 
weights and covariance coefficients between paths of this model were revealed in Table 4.8 





Figure 4.3 Final Urinary Sodium Excretion Model 
Note. Goodness of fit indices: χ2=145.261, DF=541, CMIN/DF=2.681, CFI=.8.26, 
RMSEA=.074,  
* p<.05, ** p<.01, *** p<.001 
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Sodium reduction self-care behavior model. The initial urinary sodium excretion 
model and the sodium reduction self-care behavior model were alike, except the dependent 
variable or urinary sodium was detached from the self-care behavior model. After the first 
challenging of the sodium reduction self-care behavior model, it was found that the model did 
not have satisfactory good fit indices with the data (χ2=1700.003, DF=637, CMIN/DF=2.669, 
CFI=.791, RMSEA=.073). This model also had more gaps that needed improvement. For 
example, the stability index of the path between knowledge of sodium reduction and sodium 
reduction self-care agency, which was 5.622, was considered as an erroneous model 
specification. The insignificant regression weights and unrelated covariance of some paths 
needed be removed. High modification indices between some error-terms indicted that the 
paths needed to be attached. Moreover, according to the CFI and RMSEA values, this model 
needed to be specified and retested. Then, the process and techniques of the model 














Figure 4.4 Final Sodium Reduction Self-Care Behavior Model 
Note. Goodness of fit indices: χ2=1276.252, DF=514, CMIN/DF=2.483, CFI=0.849, 
RMSEA=0.069 






  The findings of the final sodium reduction self-care behavior model are presented in 
Figure 4.4. It shows that the model had a better fit index with the data (χ2=1276.252, DF=514, 
CMIN/DF=2.483, CFI=0.849, RMSEA=0.069) indicating that all hypothesized paths were 
significant. Regression weights and covariance coefficients between paths of this model were 
revealed in Table 4.10 and Table 4.11 on page 187 and 188. In this model, four predictors 
including education, rural/urban, knowledge of sodium reduction, and sodium reduction self-
care agency had effects on sodium reduction behavior. The correlated variables of education 
and rural/urban together influenced knowledge of sodium reduction. Sodium reduction self-
care behavior was explained by knowledge of sodium reduction and sodium reduction self-care 
agency while sodium reduction self-care agency was only affected by knowledge of sodium 
reduction. 
Addressing of Subsidiary Research Questions  
  After approaching the urinary sodium excretion model and sodium reduction self-care 
behavior model and establishing a reasonably good fit for these models, the researcher chose 
the urinary sodium excretion model which was most appropriate and led to answering 
subsidiary research questions 1, 3, 4 and the sodium reduction self-care behavior model to 
respond the subsidiary research question 2.  
 Subsidiary research question 1: How much variance of urinary sodium excretion was 
predicted by selected basic conditioning factors, such as education and rural/urban, knowledge 




 The statistical analysis of the urinary sodium excretion model indicated that five 
variables predicted the change of urinary sodium excretion. Three predictors including 
knowledge of sodium reduction, sodium reduction self-care agency, and sodium reduction self-
care behavior negatively affected urinary sodium excretion, in which the standardized direct 
effect estimations (β) were -0.45 (p<0.001), -1.79 (p<0.001), and -0.44 (p <0.001) , reflecting 
that every one unit of change in knowledge of sodium reduction, sodium reduction self-care 
agency, and sodium reduction self-care behavior produced 0.45, 1.79, and 0.44 opposite 
changes in urinary sodium excretion, respectively. One predictor, rural, also had a negative 
direct effect on urinary sodium excretion, having a standardized estimate of -0.15 (p<0.01) 
meaning the differences of living in rural to urban changes 0.15 units of urinary sodium 
excretion. Another predictor, education, had no statistically significant indirect effect on 
urinary sodium excretion with its standardized total effects of -0.06 (p>0.05), indicating every 
one unit of change in education caused urinary sodium excretion to change by 0.06 units. The 
standardized total, direct, and indirect effects of predictor variables on dependent variables in 
the urinary sodium excretion model were presented in Table 4.2. The squared multiple 
correlation for this structural equation modeling was 0.61, indicating that all five predictors 
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R2 3% 79% 37% 61% 
* p<.05, ** p<.01, *** p<.001 









 Subsidiary research question 2: How much variance of sodium reduction self-care 
behavior was predicted by selected basic conditioning factors--education and rural/urban, 
knowledge of sodium reduction, and sodium reduction self-care agency? 
 According to the findings of the sodium reduction self-care behavior model, four 
variables comprised of education, rural/urban, knowledge of sodium reduction and sodium 
reduction self-care agency predicted sodium reduction self-care behavior. The standardized 
total effects of education, rural/urban, knowledge of sodium reduction and sodium reduction 
self-care agency toward the sodium reduction self-care behavior were orderly equal to 0.07 (p 
> 0.05), 0.08 (p>0.05), 0.58 (p <0.05), and 0.41 (p<0.001). These mean every corresponding 
change of the unit in education, rural to urban, knowledge of sodium reduction and sodium 
reduction self-care agency was associated with a 0.07, 0.08, 0.56, and 0.41 unit change in 
sodium reduction self-care behavior. The standardized total, direct, and indirect effects of 
predictor variables on dependent variables in the sodium reduction self-care behavior model 
were presented in Table 4.3 These variables accounted for 39% of variance in sodium 




























































































 3% 68% 39% 
* p <.05, *** p<.001 















 Subsidiary research question 3: How much variance of sodium reduction self-care 
agency was predicted by selected basic conditioning factors--education and rural/urban and 
knowledge of sodium reduction? 
 Based on the results from the urinary sodium excretion model, sodium reduction self-
care agency was mainly predicted by knowledge of sodium reduction (β= 0.89, p<0.001), 
which implied that knowledge of sodium reduction increasing by one unit increased sodium 
reduction self-care agency by 0.89 units. Education and rural/urban had indirect effects on 
sodium reduction self-care agency but were not statistically significant effects with both 
standardized indirect effects of education and rural/urban being 0.12 (p>0.05). However, these 
effects accounted for 79% of variance in sodium reduction self-care agency. 
 Subsidiary research question 4: How much variance of knowledge of sodium 
reduction was predicted by selected basic conditioning factors--education and rural/urban? 
 In accordance with the urinary sodium excretion model, correlated education and 
rural/urban had positive direct effects on knowledge of sodium reduction. Education and 
rural/urban had a path weight of approximately 0.13 (p<0.05) and 0.14 (p<0.05), respectively. 
The total effect of 0.13 indicated that every unit increase in education corresponded with a 0.13 
unit increase in knowledge of sodium reduction. Similarly, the total effect of 0.14 indicated 
that changes from rural to urban cause a 0.14 unit increase in knowledge of sodium reduction. 






 After applying structural equation modeling with the AMOS program to test if the 
independent variables had significant relationships with the dependent variables, this study 
provided results appropriate for explaining the urinary sodium excretion model and sodium 
reduction self-care behavior model. The urinary sodium excretion model had appropriate fit 
statistics and satisfactorily supported the theory in which urinary sodium excretion was 
predicted by education, rural/urban, knowledge of sodium reduction, sodium reduction self-
care agency, and sodium reduction self-care behavior. These variables explained 61% of the 
variance. Model fit indices were χ2of 1450.621, DF of 541, CMIN/DF of 2.681, CFI of 0.826, 
and RMSEA of .074. Answers of the subsidiary research questions were also attained. For the 
finalized sodium reduction self-care behavior model, there were four variables including 
education, rural/urban, knowledge of sodium reduction, and sodium reduction self-care agency 
that predicted sodium reduction self-care behavior with fit indices of χ2=2.483, CFI=0.849, 
RMSEA=0.069. These five variables accounted for 39% of the total variance in sodium 
reduction self-care behavior. The sodium reduction self-care behavior model also had 











This chapter will provide a discussion of the findings, a summary of the study, the 
significance of contribution to nursing science, and recommendations for future research after 
the two main objectives of this study were completed, which were to examine the potential 
factors predicting sodium reduction self-care behavior and urinary sodium excretion and to test 
the theoretical congruency of the variables based on Orem’s Self-Care Theory.  
Discussion of the Findings 
A discussion of the meaning of the study findings, which is presented in this section, 
was organized according to two main research purposes for examining the degree of some 
variables in predicting urinary sodium excretion and sodium reduction self-care behavior, as 
well as testing the harmony of related variables with Orem’s Self-Care Theory with respect to 
the theoretical framework and nursing practice.  
Potent Predictors of Sodium Reduction Self-Care Behavior 
The results of this investigation were supported by the sodium reduction self-care 
behavior model with three main variables, involving basic conditioning factors (education and 
rural/urban), knowledge of sodium reduction, and sodium reduction self-care agency, which all 
equally predicted sodium reduction self-care behavior. Sodium reduction self-care agency in 
the urinary sodium excretion model, however, did not have any influence on sodium reduction 
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self-care behavior. As such, the sodium reduction self-care behavior model was primarily 
discussed. 
 As stated in the sodium reduction self-care behavior model, performing sodium 
reduction self-care behavior mainly required the knowledge and self-care agency related to 
sodium reduction. Among these variables, the total effect of knowledge of sodium reduction 
was higher than the total effect of sodium reduction self-care agency, indicating that the robust 
impacts were related to the knowledge of sodium reduction, and sodium reduction self-care 
agency had weaker influence on sodium reduction self-care behavior than knowledge of 
sodium reduction. Therefore, knowledge of sodium reduction was the most important variable 
for promoting sodium reduction self-care behavior among hypertensive seniors. This revealed 
that encouraging and caring for oneself in sodium reduction constantly and greatly depended 
on an individual’s ability to read and stay updated on health and nutrition information.  In 
congruency with Orem (2001), ―specific knowledge and skills that have a base in medical 
science and technology are required for health deviation self-care‖ (p. 276). In this study, 
knowledge of sodium reduction helped hypertensive older adults understand the response of 
blood pressure from the amount of sodium intake, sources of sodium in daily diets, and 
strategies to avoid high sodium intake as well as realize the means to take care oneself. These 
seniors used knowledge to determine situations, develop goals, assess resources, estimate 
situations, contemplate their capabilities, identify the course of actions, make judgments, 
predict outcomes, create and implement a plan, and review/revise the plan.  
Based on their knowledge, hypertensive older adults had confidence or self-care agency 
which was found to predict sodium reduction self-care behavior and this capability helped 
these seniors to carry out the sodium reduction strategies in which Orem (1995) indicated that 
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self-care agency can be developed by intellectual curiosity, instruction, experiencing 
performing self-care and supervision by others. In previous studies, it was found that self-care 
agency of hypertensive patients improved as the education level increased (Akoyol, Cetinkaya, 
Bakan, Yarah, & Akkus, 2007). The effects of sodium reduction self-care agency toward 
sodium reduction self-care behavior had been shown to be harmonious with other health 
related behaviors. As reported by Dale, Söderhamn, and Söderhamn (2012), who investigated 
the ability to perform self-care among home-dwelling older people in rural areas in southern 
Norway, it was found that the self-care agency of these seniors was closely related to self-care 
ability by supporting individuals in considering, appraising and producing self-care actions. In 
addition, self-care behavior of people who had cardiovascular risk factors, such as being 
overweight, living a sedentary lifestyle, arterial hypertension, diabetes mellitus, and who 
needed to adhere to prescribed pharmacological treatment, required self-care agency in which 
an individual's active and tacit participation in discerning, decision-making and taking self-care 
action for maintaining and improving their health was present (Velandia-Arias & Rivera-
Alvaez, 2009). Pointedly, if persons believe in their power to produce actions, they will 
attempt the course of action. Without knowledge of sodium reduction, however, sodium 
reduction self-care agency of hypertensive older adults in this study was not considered to be 
statistically insignificant, as it was directly related to education level. In this case, hypertensive 
older adults might not become encompassed by the sense of fulfillment from the information of 
sodium reduction they gained, even though their education background was still high. 
Knowledge of sodium reduction also worked as the mediator in explaining the indirect effect 
of education and rural/urban through sodium reduction behavior. More specifically, education 
and rural/urban significantly predicted knowledge of sodium reduction, but these variables did 
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not directly play a role in manipulating sodium reduction self-care agency and sodium 
reduction self-care behavior, illustrated in both the sodium reduction self-care behavior model 
and urinary sodium excretion model. 
 In accordance with Nath (2007), some factors such as socioeconomic status, ethnicity, 
and age had not been found to be as significantly related to health status as education or 
literacy. The study by Macabasco-O’Connell and colleagues (2011) presents consistent 
evidence that education had been related to knowledge and self-care behavior in 605 older 
adults with heart failure and mean age of 60.7 years in monitoring daily weigh, discerning 
adverse effects of high sodium intake and cutting back on sodium. Sodium related knowledge 
scores were high among those who had adequate literacy. Also, participants with adequate 
literacy had higher sodium related behavior scores than those with low literacy by having a 
scale at home, weighing themselves daily, and eating foods that are lower in sodium than those 
with low literacy. At this point, knowledge played an essential role in mediating between self-
care behavior and education or literacy level. There was more likelihood that those in lower 
educational brackets would experience barriers that led to insufficient self-care behavior, such 
as issues with retaining information, being able to formulate learning strategies, and applying 
learning skills (Riegel et al., 2009). The study in Korean older adults by Kim (2009) indicated 
that the rates of hypertension and arthritis were significantly higher in persons with low 
literacy. The findings also conformed to the report of McClearly-Jones (2011) who indicated 
that health literacy, diabetes knowledge, and self-efficacy meant the perception in individuals 
competence were the most important factors in predicting diabetes self-management activities. 
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 Geographic area of living, categorized as rural/urban differences, was found to be 
congruent with education levels in escalating knowledge of patients for many chronic 
diseases, including knowledge of sodium reduction of hypertensive older adults, which then 
indirectly affected sodium reduction self-care agency and sodium reduction self-care 
behavior. In accordance with Pender, Murdaugh, and Parsons (2010) and Ory, Abeles, and 
Lipmam (1992), self-care and health care of rural populations were based on education and 
poverty. In this study, hypertensive older adults living in urban areas had higher education and 
were more knowledgeable in sodium reduction than those who lived in rural areas. The root 
causes of this lack of knowledge in rural residents were communication problems between 
providers and clients (Kirdphon, 2003), inadequate or marginal literacy skills (Sorrell, 2006), 
less physician visits and hospital utilizations (Liu, Zhang, Lu, Kwon, & Quan, 2007), and less 
opportunities to take advantage of home healthcare services and intensive medical services 
(Gessert, Haller, Kane, & Degenholtz, 2006; Goodridge, Lawson, Rennie, & Marciniuk, 
2010), as well as experiencing accessibility/usability difficulties with information and 
technology (Cresci & Jarosz, 2010). Inequalities of this knowledge could contribute to 
imprecise perception of risk factors and inaccurate estimation of individuals’ capability in 
performing self-care behavior. In many ways, individuals residing in remote areas had better 
health benefits than those living in urbanized locations. Nevertheless, when comparing Thai 
hypertensive older adults who resided in urban settings to those in rural settings, in terms of 
behavior regarding sodium reduction, the findings were consistent with some health behaviors 
in other cultures which indicated that individuals in rural settings were less knowledgeable 
than their urban counterparts (Norstrand & Xu, 2011; Peng, Song, Sullivan, Qiu, & Wang, 
2010; Strine et al., 2010; Wanless, Mitchell, & Wister, 2010).  
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 For other variables including marital status, cooking ability, co-morbidity, and eating 
and chewing limitations which were insignificantly correlated to sodium reduction behavior, 
the findings related to these variables were both conflicting and similar to some previous 
reports. In accordance with Rujiwatthanakorn (2004), sodium intake behavior of hypertensive 
patients had no relationship with age, gender, education, income, social support or knowledge 
of sodium intake. However, participants in that study were primarily middle-aged, combined 
with a small sample size of only 87 patients for the research, raising discretion in the 
consistency of the findings and referring the meanings to the present study.  
 On one hand, Ni, Nauman, Burgess, Wise, Crispell, and Hershberger (1999) reported 
that being unmarried was associated with self-care behavior in patients with heart diseases, 
and on the other hand, being married or individuals married to hypertensive older adults did 
not show any difference between household and social eating behavior related to sodium 
consumption. Similarly, Artinian and associates (2002) showed that marital status did not 
relate to self-care behavior in patients with heart failure who also needed to reduce sodium 
intake. The characteristics of Thai society enable unmarried persons to maintain a healthy 
social life with neighbors or relatives. In contrast with typical communities and 
neighborhoods in Western cultures, the communities in Thailand are very condensed with 
everyone living close together, rather than spread out and sparse. Even though an individual 
may be living alone, there are always friends or relatives living nearby who they can interact 
with and ask for assistance. 
Cooking ability did not have a large influence on sodium reduction behavior, contrary 
to the findings of Abbott, Davison, Moore, and Rubinstein (2010), who reported that after 
reducing the barriers of cooking skills and enhancing the ability of diabetic Aboriginal patients 
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while attending a diabetes cooking course, the dietary behavior of these participants was 
changed. In this study, participants’ ability was not related to sodium reduction self-care 
behavior, likely due to nearly 80% of participants still being active in cooking and being able 
to cook. Also, more than 75% of them rated their cooking skill as ―excellent‖ and ―good.‖ The 
abnormal distribution of the dataset related to this variable might not be sufficient enough for 
this statistical analyzing method. 
 Multiple illnesses were believed to have negative impacts on patients’ behavior. For 
example, moderate-to-severe co-morbidity significantly predicted self-care maintenance of 
persons with heart failure (Cameron, Worrall-Carter, Riegel, Lo, & Stewart, 2009). In this 
case, positive health practices decreased as an individual’s number of illnesses increased. 
Patients could have diminished abilities to focus holistically on their health as a result of 
preoccupation with other problems associated with their illnesses, such as depression, 
uncertainty, anxiety, or fear. Most likely out of necessity rather than choice, persons suffering 
from a multitude of illnesses were more likely to rest, contact their healthcare providers 
regarding symptoms they had observed, and sought assistance from others (Artinian, Magnan, 
Sloan, & Lange, 2002). On the other hand, individuals who had dealt with a multitude of 
chronic illnesses may value the awareness of any slight changes in their symptoms more, as 
opposed to those who had not. The sodium reduction self-care behavior was not related to co-
morbidity in this finding. Perhaps it could be a mutual interaction of both the negative and 
positive effects of multiple sicknesses associated with this behavior, and the number of 
persons who were with and without co-morbidity in this study was also very close.  
 Eating and chewing had no relationship to sodium reduction behavior which was 
incongruent with previous findings. According to Holmes and colleagues (2008), those with 
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disabilities and poor oral health were less likely to consume healthy diets. If it was that way, 
hypertensive older adults in this study, which nearly 90% had no barriers in eating and 
chewing, were more apt to consume various kinds of fresh vegetables and fruits, in 
comparison with those who did not suffer from the same limitations. Individuals in good oral 
health and without disabilities had the opportunity to follow healthy dietary patterns and 
consume fresh vegetables and fruits which contained less sodium regularly and also had 
different food choices. The difference of these limitations among older adults should in some 
way support and influence dietary consumption behavior. Conversely, eating and chewing 
limitations had less influence on sodium reduction self-care behavior, again indicating the 
distribution problem of data, possibly leading to statistically insignificant findings.   
 Even though these variables—education, rural/urban, knowledge of sodium reduction, 
and sodium reduction self-care agency—had influenced sodium reduction self-care behavior, 
all variables could explain only 39% of the variance in sodium reduction self-care behavior. 
The variables used in this study may have been too static to accurately depict the complexity 
of self-care behavior due to its dynamic nature (Connelly, 1993b). Another 61% of change in 
sodium reduction self-care behavior could be explained by other variables which were not 
included in this model. Various predictor variables should be taken into consideration and 
need additional review. According to Dale, Söderhamn, and Söderhamn (2012), who 
investigated the ability to perform self-care among home-dwelling older people in rural areas 
in southern Norway, reported that other factors such as having low risk of under-nutrition, 
being physically active, perceived helplessness, being able to prepare food, and advanced age 
groups also played roles as predictors of the seniors’ self-care. For persons with long term 
malady, the factors considered to be related to their self-care behavior included multiple 
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health conditions, accelerated health problems, and having received a diagnosis (Mackicha, 
Paterson, Henley, & Britten, 2011).  
 To conclude, individuals’ demographic backgrounds such as education and living 
location in rural or urban areas enhanced the knowledge of sodium reduction. This indirectly 
stimulated sodium reduction self-care agency through sodium reduction self-care behavior, 
with knowledge of sodium reduction directly translating into sodium reduction self-care 
behavior. There were many basic conditioning factors that may explain self-care behavior for 
sodium reduction self-care behavior in hypertensive older adults. However, only two of these 
factors, education and living in a rural setting, directly estimated knowledge of sodium 
reduction. Education and living in a rural setting did not directly affect sodium reduction self-
care agency and sodium reduction self-care behavior. 
Potent Predictors of Urinary Sodium Excretion 
 As mentioned earlier, sodium intake less than 1,500 mg or 64.5 mmol, which is equal to 
3.75 grams of table salt, was recommended for older adults with hypertension. In this study, 
urinary sodium excretion was influenced by four main variables, comprised of the basic 
conditioning factors (rural/urban), knowledge of sodium reduction, sodium reduction self-care 
agency, and sodium reduction self-care behavior. The total effects of the sodium reduction self-
care agency, knowledge of sodium reduction, sodium reduction self-care behavior, and 
rural/urban were -1.79, -0.45,-0.44, and -0.15, respectively, along with education level having 
insignificant indirect effects (-0.60) on urinary sodium excretion via knowledge of sodium 
reduction. These variables had assorted effects on urinary sodium excretion in seniors who 
lived in northern Thailand. Obviously, knowledge of sodium reduction, sodium reduction self-
care agency, sodium reduction self-care behavior and rural/urban had negative direct effects on 
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urinary sodium excretion while education had slightly indirect influence via knowledge of 
sodium reduction, sodium reduction self-care agency, and sodium reduction self-care behavior 
through urinary sodium excretion. Adults who had a high level of education, knowledge of 
sodium reduction, sodium reduction self-care agency, and sodium reduction self-care behavior, 
as well as involvement with rural lifestyles and circumstances were more likely to be able to 
control their urinary sodium level within low or normal ranges than their counterparts. 
 When the magnitude of paths between variables in the urinary sodium excretion model 
were compared, the magnitude of the path between sodium reduction self-care agency and 
urinary sodium excretion was the largest, followed by the paths of knowledge of sodium 
reduction, sodium reduction self-care behavior, and residing in rural areas. This result showed 
that sodium reduction self-care agency had significant effects on urinary sodium excretion. 
Therefore, sodium reduction self-care agency was the most powerful variable to promote 
sodium reduction in hypertensive older adults. The more people gained knowledge related to 
sodium and blood pressure and realized in their competences, the further sodium intake 
awareness was adopted and self-care behavior was performed, which finally resulted in 
lowering sodium intake and excretion. These main predictors supported the finding in this 
study. However, these factors had not been studied or indicated as being associated with 
urinary sodium excretion in prior studies.  
 For the following basic conditioning factors—education, marital status, cooking ability, 
co-morbidity, and eating and chewing limitations were not found as having an influence on 
urinary sodium excretion except for urbanization. Urbanization showed as having a negative 
influence on urinary sodium excretion in this study. Urbanized hypertensive older patients 
consumed more sodium than those who lived in rural areas, which was relevant to some 
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previous studies (Dash, Sundaram, & Awain, 1994; Froment, Milon, & Gravier, 1979; 
Poulter et al., 1990). This finding was consistent with the previous study in Thailand where 
people who lived outside municipal areas consumed less sodium than those who lived in 
municipal areas (Sri-Ngernyuang, Wongjinda, & Aphichanakulchai, 2007). The basis of these 
incidences is probably due to older persons who resided in urban areas in northern Thailand 
having more chances to socialize, access to ready-to-eat food, being more likely to consume 
processed foods, and access to various kinds of salty seasonings, in addition to having less time 
to cook and eat home cooked food in comparison with those who live in rural areas.  
 All relations among these factors accounted for 61% of the total variances explained, 
and an additional 39% of the remaining influence factors were still unable to be explained. It 
was indicated that actual urine sodium testing and perception of the patients were less 
predictable. According to Gerber and Mann (2012), who compared the agreement of self-
reported sodium intake and actual urine excretion in hypertensive older adults whose mean age 
was 62 years (SD=15.3 years), inconsistencies were found between the self-reported and actual 
urinary sodium excretion levels. In seniors who completed urine collection, 76% of those who 
indicated that their sodium intake was high and 72% of those who indicated their sodium 
intake was low had sodium excretion exceeding 100 meq/ml. Furthermore, other factors that 
were not incorporated into this study might be the remaining explanation of urinary sodium 
excretion. Numerous factors had been reviewed and demonstrated an association with urinary 
sodium excretion. Renal status involved different functionalities, such as sodium transporting 
mechanisms (Chen et al., 2011; Haga & Sakata, 2010; Kohan, 2006; Li & Wang, 2007; Zhang, 
Listhrop, Ecelbarger, & Kishore, 2011), sodium re-absorption (Stockand, 2010), salt sensitivity 
(Chen, 2010), micronutrients interaction (Ho, Ho, & Swaminathan, 1993), hormones such as 
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aldosterone (Scott et al., 2011) and vasopressin (Pavan De Arruda Camargo, De Arruda 
Camargo, & Abrão Saad, 2011; Stockand, 2010). Environmental factors also included 
hydration levels, exercising, physical activity, and humidity (De Almeida et al., 2011; 
Kraikitpanitch, Chrysant, & Lindeman, 1975; Krause et al., 2011; Melin et al., 1997), as well 
as certain medications such as spironolactone (Lee, Miller, & Buono, 2010) and angiotensin 
receptor blockers (Fukuda et al., 2011). 
Congruence of Related Variables with Orem’s Self-Care Theory 
 
One of the tasks of this study was to test the congruency of the findings to Orem’s Self-
Care Theory. For the research questions aimed at exploring these variables, which included 
some selected basic conditioning factors, knowledge of sodium reduction, sodium reduction 
self-care agency, sodium reduction self-care behavior and urinary sodium excretion in 
hypertensive older adults, Orem’s Self-Care Theory was found to support the inquiries of this 
study. Based on the strength, directionality, and statistical significance of the paths between 
variables, these results provided a better evidence to understand the sodium reduction behavior 
and urinary sodium excretion which could be biased by certain internal and external factors. 
Also, the findings of this study indicated that the structure of sodium reduction self-care 
behavior of hypertensive older adults has been found to be consistent with the proposed model 
based on Orem’s Self-Care Theory in which the basic conditioning factors, knowledge of 
sodium reduction, and sodium reduction self-care agency had been attributed to sodium 
reduction self-care behavior. Remarkably, based on both urinary sodium excretion and sodium 
reduction self-care behavior models, performing sodium reduction self-care behavior required 
the self-care agency and knowledge related to sodium reduction. Individuals’ demographic 
background such as education and living location in rural or urban areas enhanced the 
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knowledge of sodium reduction. Then, this understanding indirectly stimulated via self-care 
agency of sodium reduction through sodium reduction self-care behavior, as well as knowledge 
of sodium reduction directly moving to sodium reduction self-care behavior. Finally, these 
influences helped in diminishing the sodium intake and sodium excretion level. As such, the 
distinction of self-care agency and knowledge toward self-care behavior has been articulated 
by this study. 
The findings presented consistent evidence that having low education, residing in an 
urban community, inadequacy of knowledge, and perceiving low competence placed 
individuals at risk and caused them to be faced with difficulties in performing sodium 
reduction, which led to having high urinary sodium excretion. This study mostly supported 
Orem’s Self-care Theory except for some basic conditioning factors. For instance, the prior 
study informed that there are many basic conditioning factors that directly explain self-care 
behavior and self-care agency. Nevertheless, for sodium reduction self-care behavior in 
hypertensive older adults, only two factors, education and living in rural settings, were found to 
be direct estimates of knowledge of sodium reduction, and these variables did not have direct 
effects on sodium reduction self-care agency and sodium reduction self-care behavior.  
 
Summary of the Study 
 
 A cross-sectional study was applied to examine the causal relationship among 
education, marital status, cooking ability, co-morbidity, rural/urban, and eating and chewing 
limitations, knowledge of sodium reduction, sodium reduction self-care agency, and sodium 
reduction self-care behavior on urinary sodium excretion, as well as the relationship of 
education, marital status, cooking ability, co-morbidity, rural/urban, and eating and chewing 
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limitations, knowledge of sodium reduction, sodium reduction self-care agency on sodium 
reduction self-care behavior. Additionally, the researcher aimed to test whether the findings 
were congruent with Orem’s Self-Care Theory, which was used to underpin this study. The 
sample consisted of 312 hypertensive patients aged 60 or over who had been diagnosed with 
hypertension for at least one year and were treated with antihypertensive drugs from any 
healthcare services and/or are recommended to apply lifestyle modification methods to control 
their blood pressure.  One demographic data form and three research instruments which 
included the Knowledge of Dietary Sodium Reduction Scale, the Dietary Sodium Reduction Self-
Care Agency Scale, and the Dietary Sodium Reduction Self-Care Behavior Scale were used in 
this study. Collection of 24-hour urine samples were also tested for sodium. Data collection 
was carried out in both urban and rural areas in the northern region of Thailand. The 
relationships among variables and model fit were tested with the AMOS program. 
 Regarding demographic characteristics of the sample, participants had a mean age of 
69.63 years and there were slightly more female and male participants. They were 
predominantly married, finished elementary school, had been diagnosed of hypertension for 1-
36 years (mean=6.69) with the highest proportion of 1 to 5 years, had 1 to 4 family members, 
made family income less than 20,000 baht per month, still actively cooked for themselves and 
family members, and did not have eating and chewing limitations.  
 As for model testing, the final model of the sodium reduction self-care behavior and the 
urinary sodium excretion fit the data well. Four predictors together with sodium reduction self-
care agency, knowledge of sodium reduction, rural/urban, and education contributed to 
influence sodium reduction self-care behavior. Those variables accounted for 39% of the 
variance in explaining sodium reduction self-care behavior. Also, five predictors composed of 
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sodium reduction self-care behavior, sodium reduction self-care agency, knowledge of sodium 
reduction, rural/urban, and education mutually affected urinary sodium excretion. Those 
variables accounted for 61% of the variability of urinary sodium excretion. Knowledge of 
sodium reduction was the most important variable in sodium reduction self-care behavior 
model and sodium reduction self-care agency was the most influential predictor of urinary 
sodium excretion. Basic conditioning factors such as rural/urban and education were found to 
have minimal influence in both sodium reduction self-care behavior and urinary sodium 
excretion models while marital status, cooking ability, co-morbidity, and eating and chewing 
limitations did not have effects on either sodium reduction self-care behavior or urinary sodium 
excretion. In conclusion, the findings of this study were significant since the conceptualization 
of sodium reduction self-care behavior in hypertensive older adults was not specifically 
addressed and had not been clarified to support Orem’s Self-Care Theory.  
Significance Contributing to Nursing Science 
 This study contributed to nursing science in several ways. First, it contributed to 
nursing knowledge by partially confirming Orem’s Self-Care Theory. The results 
demonstrated the effects of basic conditioning factors on knowledge, knowledge on self-care 
agency and self-care behavior, as well as the effects of self-care agency on self-care behavior. 
The results demonstrated for the first time basic conditioning factors in Thai older adults with 
hypertension were associated with Orem's theory. Orem did not establish the directions of 
these factors 
 Second, this study yielded a model of self-care behavior in hypertensive older adults. 
The information provided by this study was useful for nurses and other healthcare providers in 
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understanding the problems related to sodium reduction in clarifying the effects of education, 
rural/urban, knowledge, self-care agency on self-care behavior which were not mentioned from 
previous studies. As such, this may stimulate researchers to expand this knowledge further, and 
this may encourage clinicians to develop tailored self-care interventions for reducing sodium 
intake.  
 Third, the findings provide scientific rationale in self-care behavior and urinary sodium 
excretion for nursing interventions. This supports the traditional sodium reduction nursing 
interventions and guides the appropriateness of future nursing practice.  
 Fourth, the findings show that self-care behavior and urinary sodium excretion were 
affected by various variables related to economic and social factors which were not all able to 
be included in this study. Sodium reduction self-care agency and knowledge related to sodium 
reduction had notable effects on sodium reduction self-care behavior and urinary sodium 
excretion while other physical, economic, and social factors should always be considered to be 
part of these consequences. This helps nurses realize the importance of these variables and 
incorporate them into holistic nursing interventions. Nurses can evaluate the outcomes of 
interventions by not focusing on only sodium reduction self-care behavior, but urinary sodium 
excretion testing as well. Incorporation of these factors into assessment can also be useful. 
 Fifth, knowledge related to sodium reduction and sodium reduction self-care agency 
played a role as mediators to sodium reduction self-care behavior and urinary sodium 
excretion. Nurses who can raise sodium reduction knowledge and bolster the confidence of 
older adults through health education programs consisting of general knowledge of effects of 
sodium on blood pressure, sources of sodium in food and seasonings, suggestions for elderly 
friendly low sodium recipes, grocery shopping guidance, reading food labels for sodium, 
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techniques to avoid consuming high sodium when eating out, socializing, and eating at home, 
and discussion about the facilitators and barriers of lowering sodium consumption along with 
brainstorming for solutions among the group members. Cooking classes which involve 
integrating low sodium cooking demonstrations, suggestions about substitute ingredients, 
herbs, and spices, as well as tasting and comparing foods which have appropriate amounts of 
sodium with high sodium recipes should help in empowering and enhancing patients’ 
competence.   
 Sixth, the findings from the present study can assist nursing educators in providing and 
implementing basic nursing curriculum. These findings can guide the direction of nursing 
education, which needs to focus on self-care behavior. In addition, nursing education that 
prepares nursing personnel for concentrating on preventative health and health promotion will 
support the needs of national health strategies and policies for health promotion and disease 
prevention among Thais.  
 Seventh, during the current economic climate of the health care delivery system, the 
ability for patients to engage in self-care is crucial. Sodium reduction is necessary not only for 
hypertensive older adults, but other populations can benefit from this preventative health 
behavior. Promoting sodium reduction is advantageous for all ages. Nursing research which 
places value on encouraging individuals to assume responsibility for their own care will 
maximize patient outcomes. They will then be better able to take care of themselves and others, 




Recommendations for Future Research 
 The following ideas for future research are recommended. First, the design of the 
present study had a sufficient sample size and samples were drawn from older adults in both 
rural and urban settings. However, selected communities and the voluntary basis for 
participation of these samples may be a flaw in this study. Healthy and physically active older 
adults have more likely to participate in this convenience sample. The majority of participants 
reported minimal functional limitations by being able to cook and staying active in food 
preparation for others. The non-random selection of participants and settings result in having 
participants who are relatively active and complicated by fewer symptoms rather than 
sedentary ones and/or those having multiple health conditions, which might not accurately 
represent the population. A replicated study with a randomized sample and setting is suggested.  
 Second, this study supported the hypothesized importance of socioeconomic and 
cultural factors along with individual competencies on sodium reduction self-care behavior and 
sodium excretion in hypertensive older adults in the northern region of Thailand. However, 
culinary styles, lifestyles, socio-cultural factors, geographic status, health care services, salt 
reduction policies and the uniqueness of each community are varied either within or between 
countries.  Other regions may have differences that bring into question the generalizability of 
the findings to other groups, as well as to adults with other chronic diseases. A replication of 
the research is recommended to ensure similar outcomes. 
 Third, experimental research is recommended. Interventions which place supportive-
educative sodium reduction related programs and focus on simultaneously improving 
knowledge and enhancing self-care agency, as well as aim to compare the changes of sodium 
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reduction self-care behavior and urinary sodium excretion over time after the intervention, are 
suggested for future study. 
 Fourth, there are a myriad of factors which could not be included in this study.  Various 
factors such as ethnicity, body mass index, social support, family size, family caregivers, 
perceived vulnerability, perceived severity, health care personnel, availability, and attitude 
should be incorporated into future investigations. 
 Fifth, performing self-care behavior in sodium reduction is a long-term commitment 
which needs both effort and accessible resources. This cross-sectional research design might 
have limitations in explaining the habits of these chronic patients. Research with a longitudinal 
design could monitor changes in sodium reduction self-care behavior and urinary sodium 
excretion over a period of time. A longitudinal study would be beneficial in providing essential 
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Informed Consent Statement  
INTRODUCTION  
You are invited to participate in a research study that will help healthcare professionals and 
gerontologists understand sodium reduction in Thai hypertensive older adults. There will 
be about 280 hypertensive elders included in this study. You are asked to participate in this 
study because you are at least sixty years of age and have hypertension. 
 
INFORMATION ABOUT PARTICIPANTS' INVOLVEMENT IN THE STUDY  
As a research participant, you will be asked to answer questionnaires that will take about 45-60 
minutes to complete. You can ask and share your experiences, thoughts, and feelings related to 
sodium reduction after you complete the questionnaire. After you complete the questionnaire, 
the urine collection will be tested for sodium level. The researcher will explain the procedure 
of urine collection. The result of the urine test will be informed by the researcher. Later, you 
can discuss and consult regarding the urine test with either the researcher or the healthcare 
personnel based upon your decision. The cost for the lab test will be paid by the researcher. As 
the participation is voluntary, you will not get paid. 
 
RISKS  
It is anticipated that there is minimal risk for participating in this study. However, some people 
may find answering the questionnaire sodium reduction upsetting, but the likelihood of this 
occurring is small. The researcher, who is an experienced geriatric nurse, will provide 
counseling if needed. Also, risks from falling during collecting the urine sample must be aware 
of. Your caregiver will be asked to assist you in collecting the urine. 
 
BENEFITS 
You may benefit from having someone with whom you can discuss and share your sodium 
reduction experiences. In addition, you will know the amount of sodium intake from the 
urinary test for sodium. 
 
CONFIDENTIALITY 
Confidentiality will be maintained throughout the study. There will be no identifiers left on the 
data. You are asked to sign the consent form, but your signature will not be linked to any of the 
questionnaires. Only the researcher will know your name and have access to the 
questionnaires. All identifying information, if any, will be removed prior to data analysis. This 
means that your information will not reveal your identity, and your confidentiality is protected. 
If you want to withdraw from the study, you can simply return the questionnaire to the 
researcher. Your informed consent statement and your questionnaire will be destroyed and will 
not be included in the results. The principal investigator will maintain possession of all data. 
Files will be stored on a private computer belonging to the primary investigator and are kept in 
locked cabinet. Also, your name will never appear on any research notes or publications.  
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EMERGENCY MEDICAL TREATMENT  
The University of Tennessee does not "automatically" reimburse subjects for medical claims or 
other compensation. If physical injury is suffered in the course of research, or for more 
information, please notify the investigator in charge.  
Pratsani Srikan (053)-151-561, (053)-696-149  
 
CONTACT INFORMATION  
If you have questions at any time about the study or the procedures, (or you experience adverse 
effects as a result of participating in this study,) you may contact the researcher, Pratsani 
Srikan (053) 151-561, (053) 696-149.  If you have questions about your rights as a participant, 
please contact: (1) the Public Health Office, Maung District at (053) 713-031, ( 2) the Public 
Health Office, Thoeng District at (053) 795-192, or (3) Ms. Brenda Lawson, University of 
Tennessee, Knoxville, Research Compliance Office, 1534 White Ave., The University of 
Tennessee, Knoxville, 37996-1529 or call her at 001 (865) 974-7697. 
 
PARTICIPATION  
As a volunteer in this study, you are free to answer or not answer any questions. Also, you may 
choose not to participate or to withdraw from this study at any time. If you choose not to 
participate or to withdraw from the study after beginning it, you will not be penalized and will 
not lose any services from the community health center that you normally would be entitled to. 
If you withdraw from the study, your information will be excluded from data analysis and it 
will be returned to you or destroyed.  
 
CONSENT  
I have read the above information. I have received a copy of this form. I agree to participate in 
this study.  
 
 









Informed Consent Statement (Thai Version) 
 
ใบเซ็นยินยอมเข้าร่วมการวิจัย 
เน่ืองจากทา่นไดร้บัการวนิิจฉยัวา่เป็นโรคความดนัโลหิตสูงมาแลว้อย่างน้อย 1 ปีและทา่นมีอายุต ัง้แต ่ 60 ปี ดงันั้น
ผูว้จิัยมีความยินดี ขอเชญิทา่นเขา้ร่วมการวจิัย เพื่อศึกษาเกีย่วกบัปัจจัยทีม่ีผลตอ่การลดการบริโภคเกลือในผูสู้งอายุโรค    
ความดนัโลหิตสูง  
 ถา้ทา่นตดัสินใจเขา้ร่วมการวจิัย ผูว้จิัยจะขอความร่วมมือจากทา่นในการตอบแบบสอบถามเกีย่วกบัความคดิเห็น 
ความรูสึ้กและประสบการณ์ในชวิติของทา่นเกีย่วกบัการลดการบริโภคเกลือและอาหารทีม่ีรสเคม็ ผูว้จิัยคาดวา่ระยะเวลาในการตอบ
แบบสอบถามประมาณ 45-60 นาท ีทา่นสามารถเลือกทีจ่ะไม่ตอบค  าถามในบางขอ้ทีท่า่นรูสึ้กไม่สบายใจทีจ่ะใหข้อ้มูลได ้          
ทา่นสามารถถอนตวัออกจากการวจิัยไดท้กุเวลา โดยปราศจากความกงัวลใดๆทีจ่ะมผีลกระทบตอ่การรบับริการของทา่นจากสถาน
บริการสุขภาพทีท่า่นรบับริการอยู่ เฉพาะผูว้จิัยเทา่นั้นทีจ่ะทราบขอ้มูลส่วนบคุคลและค  าตอบในแบบสอบถาม ถึงแมท้า่นจะเซน็
ยินยอมเขา้ร่วมวจิัย  แตล่ายเซน็และชือ่ของทา่นจะไม่ปรากฎบนแบบสอบถาม ถา้ทา่นตดัสินใจถอนตวัออกจากการวจิัย ผูว้จิัยจะ  
ไม่น าขอ้มูลจากแบบสอบถามทีท่า่นตอบมาร่วมในการวเิคราะห์ นอกจากน้ีทา่นจะไดร้บัค  าแนะน าให้การเตรียมปัสสาวะเพือ่        
ส่งตรวจหาปริมาณโซเดียมเพื่อทราบระดบัความเคม็ของอาหารทีท่า่นรบัประทานในแตล่ะวนั 
การเขา้ร่วมการวจิัยครั้งน้ีเป็นไปดว้ยความสมคัรใจ ทา่นจะไม่ไดค้า่ตอบแทนใดๆ แตท่า่นจะไดร่้วมสนทนา ซกัถามและ
แลกเปล่ียนประสบการณ์เกีย่วกบัการลดการบริโภคเกลือในอาหารกบัผูว้จิัยและทราบปริมาณเกลือที่ทา่นรบัประทาน ถา้หากทา่น
มีขอ้สงสยัใดๆทีเ่กีย่วขอ้งกบัการวจิัย ทา่นสามารถสอบถามผูว้จิัย ตามทีอ่ยู่และหมายเลขโทรศพัทต์ดิตอ่ดา้นล่าง และถา้หากทา่น
ตอ้งการสอบถามเกีย่วกบัสิทธิของผูเ้ขา้ร่วมวจิัย ทา่นสามารถตดิตอ่สอบถามไดท้ี ่ คณะกรรมการพิจารณาดา้นจริยธรรมในการ
ศึกษาวจิัยทางชวีเวชศาสตร์ โรงพยาบาลเชยีงรายประชานุเคราะห์ อ าเภอเมือง จังหวดัเชยีงราย 57000 โทรศพัท ์ (053) 711300   
ผลการศึกษาครั้งน้ีจะชว่ยท  าให้บคุลากรทางสาธารณสุขทราบขอ้มูลและหาแนวทางในการลดการบริโภคเกลือในผูป่้วยสูงอายุ
โรคความดนัโลหิตสูง 
ผู้วิจัยได้อธิบายเก ีย่วกบัข้อความข้างบนแก่ข้าพเจ้า ข้าพเจ้าได้อ่านทบทวนแล้ว และข้าพเจ้ายังได้สอบถามรายละเอยีดจากผู้วิจัย นอกจากน้ีข้าพเจ้า             
ยังทราบว่าผู้วิจัยจะมอบส าเนาใบเซ็นยินยอมฉบับน้ีแก่ข้าพเจ้า  ดังน้ันข้าพเจ้าจึงมีความยินดีและยินยอมเข้าร่วมในการวิจัยครั้งน้ี 
วันที.่..................เดือน................................พ.ศ.................           ……………………………………………….. 
 ลงช่ือ...........................................................................             (……………………………………………….) 
   (..............................................................................)                ……………………………………………….. 
                                                                                                   (………………………………………………) 
                                                                                                                                         พยาน                                                                                        
………………………………………………………………………………………...........................  




Demographic Data Form (DD form) 
Please give us your personal background in the following questions. 
 
1. What is your age (in years)? ……………………… 
2.  What is your gender? 
 (1)  Male      
 (2) Female     
3. Please indicate your current marital status. (Circle a number)   
(1) Married    
(2) Divorced or Separated    
(3) Widowed        
(4) Single   
4.  Please describe the highest level of education you completed. (Circle a number) 
(1) No school     
(2) Elementary school 
(3) Middle school  
(4) High School     
(5) Some College   
(6)  Bachelor’s degree   
(7)  Master’s degree    
(8)  PhD degree     
(9)  Other, please specify………………………….. 
5. How long have you been diagnosed with Hypertension?  ………… year(s)……… month(s) 
6. Do you have any chronic health conditions? (Check all that apply) 
(1) No 
(2) Yes   please specify 
(1) Diabetes         
(2) Arthritis         
(3) Cancer, please specify……………………………………..   
(4) Heart disease, please specify………………………………  
(5) Other, please specify……………………………………..   
7. How many family members whose age is 18 and over live in your house?  ………..persons 
8. How much is your estimated monthly family income?  
(1) Less than 10,000 Baht 
 (2) 10,001-20,000 Baht 
 (3) 20,001-30,000 Baht 
 (4) 30,001-40,000 Baht 
 (5) 40,001-50,000 Baht 
 (6) 50,001-60,000 Baht 
 (7) Higher than 60,000 Baht 
9. Where is your house located at? 
 (1) Municipal area 




Demographic Data Form (continued.) 
10.  Are you able to cook? 
 (1) No 
 (2) Yes, if so, do you still actively cook in last 30 days? 
 (1) No 
 (2) Yes 
11. What level do you rate your cooking skill? (Circle a number) 
  (1) Very Good   
  (2) Good     
 (3) Fair    
  (4) Poor    
  (5) Unable to cook at all 
12. Who always cooks/provides food for you? (Circle a number) 
 (1) Myself    
 (2) Others 
  (1) Spouse 
  (2) Child 
  (3) Other, please specify ………………………………….. 
13. Do you have any barriers in eating food such as denture problems, swallowing, food 
allergies, or food restrictions because of religion and personal beliefs?  
 (1)  No    












Demographic Data Form (Thai Version) 
แบบบนัทึกข้อมลูส่วนบคุคล  
กรุณาตอบค  าถามในขอ้ความขา้งล่าง หรือท  าเคร่ืองหมาย X ทีต่รงกบัขอ้มูลของทา่น 
 
1.  ทา่นอายุเทา่ไหร?  (ปี) ………………………………….. 
2.  โปรดระบเุพศของทา่น 
    (1)  ชาย   
(2)   หญงิ   
 3. โปรดระบสุถานภาพสมรสของทา่น 
(1) สมรส    
(2)  หย่า หรือ แยก  
(3) รา้ง   
(4) โสด   
4.  โปรดระบรุะดบัการศึกษาระดับสูงสุดของทา่น 
(1)  ไม่ไดเ้รียน    
(2)  ประถมศึกษา      
(3)  มธัยมศึกษา    
(4)  อนุปริญญา    
(5)  ปริญญาตรี    
(6)  ปริญญาโท    
(7)  ปริญญาเอก      
(8)  อ่ืนๆ (โปรดระบ)ุ ………………………………….. 
5. ทา่นไดร้บัการวนิิฉยัวา่เป็นโรคความดนัโลหิตสูงนานเทา่ใด?   ………………ปี…………………เดือน 
6. ทา่นมีโรคเร้ือรงัอ่ืนๆหรือไม่? 
  (1) ไม่มี 
  (2)  มี  โปรดระบ ุ  
    (1) โรคเบาหวาน          
    (2)   โรคไขขอ้อกัเสบ   
   (3)   โรคมะเร็ง (โปรดระบ)ุ  ……………………… 
   (4)   โรคหัวใจ (โปรดระบ)ุ  ……………………… 
   (5)   อ่ืนๆ (โปรดระบ)ุ ……………………………… 
7. ในครอบครวัของทา่นมีผูอ้าศยัทีม่ีอายุต ัง้แต ่ 18 ปีขึ้นไปกีค่น? …………….. คน 
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Demographic Data Form (continued) 
8. ครอบครวัของทา่นมีรายไดเ้ฉล่ียตอ่เดือนเทา่ไหร่?  
(1) น้อยกวา่10, 000 บาท 
 (2)  10,001-20,000 บาท 
 (3) 20,001-30,000 บาท 
 (4) 30,001-40,000 บาท 
 (5)  40,001-50,000 บาท 
 (6)  50,001-60,000 บาท 
 (7)  มากกวา่ 60,000 บาท 
9.  ครอบครวัของทา่นอาศยัอยู่ทีไ่หน? 
(1) ในเขตเทศบาล                        
(2) นอกเขตเทศบาล  
10.  ทา่นสามารถท  าอาหารไดห้รือไม่? 
 (1) ไม่ได ้
 (2)  ได ้   แลว้ทา่นยงัท  าอาหารในชว่ง 30 วนัทีผ่า่นมาอยู่หรือไม่? 
 (1)  ไม่ท  า 
 (2)  ท  า 
11. ทา่นคดิวา่ความสามารถในการท  าอาหารของทา่นอยู่ในระดบัใด?  (เลือก 1 ขอ้) 
 (1)   ดีมาก      
       (2)   ดี       
      (3) ไม่ดี        
      (4) แย่        
  (5) ท  าไม่ไดเ้ลย 
 12. ใครมกัท  าอาหาร/จัดหาอาหารให้แกท่า่น?  (เลือก 1 ขอ้)   
  (1)  ตวัเอง  
 (2)  คนอ่ืน โปรดระบ ุ
   (1)  คูส่มรส 
   (2)  บตุรหลาน 
   (3)  คนอ่ืน (โปรดระบ)ุ ………………………………….. 
13. ทา่นมีขอ้จ ากดัเกีย่วกบัชนิดของอาหารทีร่บัประทาน (ฟัน, การกลืน, แพอ้าหารบางชนิด, ขอ้ห้ามทางศาสนาหรือ       
ความเชือ่) หรือไม่?  
(1)   ไม่     
(2)   ใช ่(โปรดระบ)ุ ………………………………….. 
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Knowledge of Dietary Sodium Reduction Scale (KDSR Scale) 
Each question has four possible answers—strongly disagree (SD), disagree (D), agree (A), and 
strongly agree (SA). Mark in the blank that best expresses your feelings for each question.  
  Items SD D A SA 
1. Eating a diet low in salt keeps blood pressure normal.     
2. Eating a diet low in salt helps decrease your dose of blood pressure 
medicine. 
    
3.  Examples of salty seasonings include fish sauce, shrimp paste, soy 
sauce, oyster sauce, and powdered seasonings. 
    
4.  The following food products always contain high salt: pickles, northern 
style fermented fish, northern style fermented pork, Thai style sausage, 
canned food, and instant noodles. 
    
5. Adding small amounts of seasonings such as fish sauce, shrimp paste, 
soy sauce, oyster sauce, and powdered seasonings to food can reduce 
salt in diets. 
    
6.  Persons with high blood pressure should avoid adding Monosodium 
Glutamate to their food. 
    
7.  Persons with high blood pressure should not consume salt more than 3/4 
teaspoon per day. 
    
8.  One teaspoon of salt contains similar amounts of salt equal to two 
tablespoons of fish sauce. 
    
9. Tasting food before adding salty seasonings can help control high salt 
intake. 
    
10. Reading food labels for salt can help control the amount of salt in 
diets. 
    
11. Tasting food before adding salty seasonings is very important.     
12. Home cooked food is lower in salt than ready-to-eat food from food 
vendors. 
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Knowledge of Dietary Sodium Reduction Scale (Thai Version) 
แบบวัดความรู้เกีย่วกบัการลดการบริโภคเกลือในอาหาร 
ค าช้ีแจง โปรดพิจารณาขอ้ความดงัตอ่ไปน้ี แลว้พิจารณาวา่ทา่นเห็นดว้ยหรือไม่ ซึ่งทา่นสามารถเลือกค  าตอบ และกากบาท









    
2. การรบัประทานอาหารทีม่ีรสไม่เคม็ชว่ยลดการใชย้าลดความดนั
โลหิตสูง 
    
3. อาหารรสเคม็มกัพบในเคร่ืองปรุงรส เชน่ น ้ าปลา กะปิ ซอสถัว่
เหลือง น ้ ามนัหอย และผงปรุงรส 
    
4. ผลิตภณัฑ์อาหารเหล่าน้ี เชน่ ผกัดอง ปลาสม้ แหนม กนุเชยีง ปลา
กระป๋อง และบะหมี่ส าเร็จรูป มกัมีส่วนประกอบของเกลือเป็น
จ านวนมาก 
    
5. เคร่ืองปรุงเหล่าน้ี เชน่ น ้ าปลา กะปิ ซอสถัว่เหลือง ผงปรุงรส และ
น ้ ามนัหอย  ควรเตมิในอาหารในปริมาณน้อย 
    
6. ผูท้ีเ่ป็นโรคความดนัโลหิตสูงควรหลีกเล่ียงการเตมิผงชูรสในอาหาร     
7. ผูสู้งอายุทีเ่ป็นโรคความดนัโลหิตสูงไม่ควรรบัประทานเกลือเกนิ 
3/4 ชอ้นชาตอ่วนั 
    
8. เกลือ 1 ชอ้นชา มีปริมาณเกลือเทา่กบัน ้ าปลา 2 ชอ้นโตะ๊     
9. การชมิอาหารกอ่นเตมิเคร่ืองปรุงทีม่ีรสเคม็สามารถชว่ยควบคมุการ
รบัประทานเกลือเกนิความตอ้งการได ้
    
10. การอ่านฉลากอาหารเพื่อทราบปริมาณเกลือสามารถชว่ยควบคมุ
การรบัประทานปริมาณเกลือเกนิความตอ้งการของร่างกาย 
    




    
173 
 
Dietary Sodium Reduction Self-Care Agency Scale  
Each question has four possible answers—strongly disagree (SD), disagree (D), agree (A), and 
strongly agree (SA). Mark in the blank that best expresses your feelings for each question.  
Items SD D A SA 
Proficiency 
1. I can find ways to control salt in my food. 
    
2. I can cook a low salt diet for my family members.     
3. I know the amount of salt in my food.     
4. I have the will power to control myself and eat a low salt diet.     
5. I think limiting a salty diet is easy.     
Resourcefulness 
6. I can ask my family members to cook a low salt diet for me if I cannot 
do it by myself. 
    
7. I can share information about dietary salt reduction with other people.     
8. I can take care of myself by controlling salt in my food.     
Persuasiveness 
9. I can motivate myself to reduce salt in my food. 
    
10. I can convince my family members to eat a low salt diet though they do 
not have high blood pressure. 
    
11. I know people who can advise me regarding the reduction of dietary 
salt 










Dietary Sodium Reduction Self-Care Agency Scale (Thai Version) 
แบบวัดความสามารถในการดูแตนเองเกีย่วกบัการลดการบริโภคเกลือในอาหาร  
ค าช้ีแจง โปรดพิจารณาขอ้ความดงัตอ่ไปน้ี แลว้พิจารณาวา่ทา่นเห็นดว้ยหรือไม่ ซึ่งทา่นสามารถเลือกค  าตอบ และกากบาทลง










    
2. ทา่นสามารถปรุงอาหารทีม่ีรสไม่เคม็แกส่มาชกิในครอบครวัของทา่น      
3. ทา่นตระหนักในปริมาณเกลือและเคร่ืองปรุงทีม่ีรสเคม็ในอาหารทีท่า่น
รบัประทาน 
    
4. ฉนัมีก  าลงัใจทีดี่ในการควบคมุตวัเองให้รบัประทานอาหารทีม่ีรสไมเ่คม็     
5. ทา่นคดิวา่การจ ากดัการรบัประทานอาหารทีม่ีรสเคม็ท  าไดง้่าย      
ความเช่ียวชาญ 
6. สมาชกิในครอบครวัของทา่นสามารถท  าอาหารทีม่ีรสไม่เคม็ให้แกท่า่น
ได ้ถา้ทา่นไม่สามารถท  าไดด้ว้ยตนเอง 
    
7. ทา่นพูดคยุเกีย่วกบัวธีิการลดเกลือและเคร่ืองปรุงทีม่ีรสเคม็ในอาหารกบั
บคุคลอ่ืน 
    
8. ทา่นดูแลตวัเองเพื่อควบคมุปริมาณเกลือและเคร่ืองปรุงทีม่ีรสเคม็ใน
อาหารทีท่า่นรบัประทาน 




    
10. ทา่นพยายามชกัจูงสมาชกิในครอบครวัของทา่นรบัประทานอาหารทีม่ี
รสไม่เคม็ ถึงแมว้า่พวกเขาไม่ไดเ้ป็นโรคความดนัโลหิตสูง 
    
11. ทา่นรูจ้ักผูท้ีจ่ะสามารถให้ค  าแนะน าแกท่า่นในการลดการบริโภคเกลือ
และเคร่ืองปรุงทีม่ีรสเคม็ 




Dietary Salt Reduction Self-Care Behavior Scale (DSR-SCB scale) 
Each question has five possible answers ranging from never to always. Mark in the blank that 
best expresses your feelings for each question.  
Items Never Seldom Sometimes Often Always 
1. I feel satisfied to reduce the amount of salt 
in my diet. 
     
2. I can cook a low salt diet.      
3. Whenever I feel my food is salty, I am 
willing to avoid eating it. 
     
4. I prefer eating food cooked at home over 
buying ready-to-eat food from food 
vendors. 
     
5. I taste my food before eating.      
6. I avoid adding some more salty seasonings 
to my food. 
     
7. Whenever I see other people eat salty food, 
I still can control myself not to eat like 
them. 
     
8. I can control myself to eat a low salt diet in 
any situation. 
     











Dietary Salt Reduction Self-Care Behavior Scale  (Thai Version) 
แบบวัดพฤติกรรมการลดการบริโภคเกลือในอาหาร  
ค าช้ีแจง โปรดพิจารณาขอ้ความดงัตอ่ไปน้ี แลว้พิจารณาวา่ทา่นปฏบิตับิอ่ยแคไ่หน ซึ่งทา่นสามารถเลือกค  าตอบ และกากบาท
ลงในชอ่งวา่งทีก่  าหนดให้ 
ขอ้ความ ไม่เคย นานๆครั้ง บางครั้ง บอ่ยครั้ง ทกุครั้ง 
1. ทา่นพอใจทีจ่ะลดปริมาณเกลือและเคร่ืองปรุงทีม่ีรสเคม็ใน
อาหารทีท่า่นรบัประทาน 
     
2. ทา่นสามารถปรุงอาหารทีม่ีรสไม่เคม็      
3. เมื่อไหร่กต็ามทีท่า่นรูสึ้กวา่อาหารทีท่า่นรับประทานมีรสเคม็ 
ทา่นเตม็ใจทีจ่ะหลีกเล่ียงการรบัประทานอาหารนั้น 
     
4. ทา่นชอบรบัประทานอาหารทีป่รุงที่บา้นมากกวา่อาหารทีป่รุง
ส าเร็จผูจ้ าหน่ายอาหาร 
     
5. ทา่นชมิอาหารกอ่นรบัประทาน      
6. ทา่นหลีกเล่ียงการเตมิเคร่ืองปรุงทีม่ีรสเคม็ในอาหารทีท่า่น
รบัประทาน 




     
8. ทา่นสามารถควบคมุตนเองให้รบัประทานอาหารทีม่ีรสไม่เคม็
ไดใ้นทกุสถานการณ์ 
     







Instructions for a 24-hour Urine Specimen Collection 
1. After waking up in the morning, begin collecting the urine. 
2. Every drop of urine must be collected during the 24-hour period. The amount of urine 
passed each time does not matter, as long as each drop is collected. 
3. Urinate until the bladder is empty for the first time, flush it down the toilet, and take 
note of the exam time this was done (i.e., 7:00 AM). Urine collection will begin at this 
time. 
4. Urinate into the urinal, both day and night, to collect every drop. Afterwards, transfer 
the urine into the container with preservatives to be stored at room temperature. 
5. If having a bowel movement, collect all urine passed during the bowel movement and 
try to avoid mixing the feces with the urine. If feces become mixed in, do not attempt to 
remove them from the collection container. 
6. The next morning, finish by collecting the first urination of the day and add it to the 
container. This should be done within a ten minute timeframe of when the initial void 
was on the first day that was flushed. In this case, the collection would take place 
between 6:50 and 7:00 or 7:00 and 7:10. 
7. If it is necessary for you to urinate an hour before the final collection time, drink a full 
glass of water so that you will be able to urinate again at the appropriate time. Try to 
wait to urinate until the collection time if there is only a short period of time remaining, 
such as 20 minutes. 
8. Even if the time is different from the initial collection on day one, please take note of 
the exact time the last collection took place. 
9. The urine collection container(s) can be stored at room temperature. 
10. The research will meet with you to collect the urine container(s) and send them to the 





Instructions for 24-hour Urine Specimen Collection (Thai Version) 
ข้อปฏบัิติในการเก็บปัสสาวะ 24 ช่ัวโมง 
 
1. ทา่นตอ้งเกบ็ปัสสาวะให้ครบทั้ง 24 ช ัว่โมง เพราะหากเกบ็ปัสสาวะไมค่รบหรือท าหก จะท าให้ผลการ
ตรวจไมถู่กตอ้ง 
2. เมือ่ทา่นต่ืนนอนตอนเชา้ ในวนัท่ี.............../............................../ ..................)ให้ทา่นถา่ยปัสสาวะท้ิงลง
ในปัสสาวะกอ่น และบนัทึกเวลาตอนท่ีถา่ยท้ิง (เวลา.........................น.) 
3. หลงัจากนั้นเมือ่ทา่นถา่ยปัสสาวะอีกคร้ังให้ทา่นเร่ิมปัสสาวะลงในกระบอกปัสสาวะแล้วเกบ็ปัสสาวะ
ลงในถงัน ้ าพลาสติกท่ีมฝีาปิดท่ีเตรียมไวใ้ห้ทา่นและขอให้ทา่นเกบ็ถงัน ้ าดงักลา่วในห้องน ้ า 
4. ให้ทา่นเกบ็ปัสสาวะทุกคร้ังท่ีถา่ยปัสสาวะ  และเก็บตัวอยา่งปัสสาวะรวมกนัในถัง ท่ีเตรียมไวใ้ห้ 
จนถึงวนัรุง่ข้ึน  (วนัท่ี............../........................../................)   ให้อยูภ่ายในเวลาท่ีบันทึกไวใ้นตอนแรก 
เชน่ เมือ่ถา่ยปัสสาวะท้ิงเวลา 07.00น. กใ็ห้เกบ็ไปจนถึงเวลา 07.00น. ของวนัรุง่ข้ึน  
5. หลงัจากนั้นให้ทา่นบนัทึกเวลาสุดทา้ยท่ีทา่นปัสสาวะ (เวลา...................น.) 
6. ผูว้จิยัจะนัดทา่นเพื่อเกบ็รวบรวมตัวอยา่งปัสสาวะ (วนัท่ี.................../ ........................../............... เวลา
...................น.) และน าสง่ตรวจทางหอ้งปฏบติัการตอ่ไป 
7. หลงัจากทราบผลการตรวจปัสสาวะ ผูว้จิยัจะนัดหมายกบัทา่นเพื่อแจง้ผลการตรวจภายใน 1 สัปดาห์ 




1. กรณีท่ีตอ้งการถา่ยอุจจาระด้วย ทา่นควรถา่ยปัสสาวะเกบ็กอ่น เพื่อป้องกนัการปนเป้ือน  
2. พยายามอยา่ให้อุจจาระปนเป้ือนกบัตัวอยา่งปัสสาวะ  
3. ไมค่วรเติมสารเคมใีด เชน่ ผงซกัฟอก สบู ่น ้ ายาสระผม ยาสีฟัน สารฟอกขาว หรืออ่ืนๆ ลงในภาชนะ
ท่ีเกบ็ปัสสาวะ 
4. ในเวลานัดหมายให้ทา่นเตรียมปัสสาวะท่ีเกบ็ไวใ้นถงัให้ผูว้ิจยัเพื่อสง่ตรวจ สว่นกระบอกปัสสาวะ 
ทา่นสามารถเกบ็ไวใ้ชส้ว่นตวัในโอกาสตอ่ไป 




Participants’ Invitation Letter 
Influencing Factors on Sodium Reduction in Thai Hypertensive Older Adults 
If you are at least sixty years of age and have hypertension, the researcher would like to 
invite you to join a study in which you will be asked to complete questionnaires related to your 
experience in reduction of sodium consumption which will take 45-60 minutes. 
Participation in this study will be on a voluntary basis. You will not be paid. However, 
you may benefit from having someone with whom you can discuss and share your sodium 
reduction experiences. After that, the researcher will provide instructions for collecting the 
urine sample in order to test for daily sodium intake. There is no known risk for participating in 
this study.  
The finding of this study will help healthcare personnel gain better understanding of 
potential factors related to sodium reduction and find appropriate strategies to promote sodium 
reduction in hypertensive older adults. 
For further information, please contact your community leader or local community 
health volunteers. You also directly contact the researcher via the contact information provided 
below. 
Thanks for your consideration 
 
 
Pratsani Srikan (PhD Candidate) 
 





















Participants’ Invitation Letter (Thai Version) 
เอกสารเชิญเข้าร่วมการวิจัย 
การศึกษาปัจจัยในการลดการบริโภคเกลือในผู้ สูงอายุโรคความดันโลหิตสูง 
 ถา้หากทา่นไดรั้บการวนิิจฉัยวา่เป็นโรคความดนัโลหิตสูงมาแลว้อยา่งน้อย 1 ปีและทา่นมอีายุตั้งแต ่    
60 ปีข้ึนไป ผูว้จิยัมคีวามยินดีขอเชิญทา่นเขา้รว่มให้ข้อมลู ความคิดเห็น ความรู้สึก และประสบการณ์ใน      
แตล่ะวนัของทา่นเกีย่วกบัการลดการบริโภคเกลือและเคร่ืองปรุงท่ีมรีสเค็มผู้วจิัยจะขอให้ทา่นตอบ
แบบสอบถาม ซ่ึงคาดวา่จะใชเ้วลาประมาณ 45-60 นาที หลงัจากนั้นทา่นจะไดรั้บค าแนะน าในการเกบ็ตัวอยา่ง
ปัสสาวะ 24 ช ัว่โมงเพื่อตรวจหาระดบัโซเดียมหรือปริมาณเฉล่ียของเกลือท่ีทา่นรับประทานในแตล่ะวนั    
โดยผูว้จิยัจะให้ค าแนะน าการเกบ็ปัสสาวะและรับผิดชอบคา่ใชจ้า่ยในการตรวจปัสสาวะแกท่า่น  
การเขา้รว่มการวจิยัคร้ังน้ีเป็นไปดว้ยความสมคัรใจ ทา่นจะไมไ่ดค้า่ตอบแทนใดๆ แตท่า่นและผูว้จิยั







 ถา้หากทา่นสนใจเขา้รว่มวจิยัหรือต้องการทราบรายละเอียดเพิ่มเติม กรุณาติดตอ่ผูน้ าชมุชน ประธาน
ผูสู้งอายุ ประธานอสม. ในเขตรับผิดชอบของทา่น หรือทา่นสามารถติดตอ่ผู ้วจิัยโดยตรงตามท่ีอยูด่า้นลา่ง  
 ขอบคณุทา่นท่ีให้ความสนใจอา่นหนังสือเชิญฉบับน้ี 
  
  ปรัศนี  ศรีกนั   





























Table 4.5 Regression Weights of Initial Proposed Sodium Reduction Model 
 
 





Knowledge <---Education 0.224 0.073 3.088   0.002** 
Knowledge <---Marital status 0.205 0.125 1.638 0.102 
Knowledge <---Cooking ability 0.193 0.148 1.304 0.192 
Knowledge <---Co-morbidity   -0.025 0.121   -0.202 0.840 
Knowledge <---Rural/urban 0.332 0.127 2.625   0.009** 
Knowledge <---Eating and chewing limitations 0.036 0.200 0.180 0.858 
Knowledge <---Self-care agency 5.983 0.777 7.700     0.000*** 
Self-care agency<---Education   -0.037 0.116   -0.320 0.479 
Self-care agency<---Marital status 0.268 0.202 1.225 0.185 
Self-care agency<---Cooking ability -0.148 0.235 -0.631 0.528 
Self-care agency<---Co-morbidity 0.175 0.193 0.906 0.365 
Self-care agency<---Rural/urban -0.381 0.205 -1.854 0.064 
Self-care agency<---Eating and chewing limitations 0.036 0.316 0.327 0.744 
Self-care agency<---Knowledge -0.271 0.040 -6.826   0.000*** 
Proficiency<---Self-care agency 0.162 0.023 7.048   0.000*** 
Persuasive<---Self-care agency 0.160 0.023 6.818    0.000*** 
Resourcefulness<--- Self-care agency 0.166 0.023 7.186    0.000*** 
Behavior<---Education  0.016 0.073 -0.224 0.823 
Behavior <---Marital status 0.086 0.129 0.666 0.505 
Behavior <---Cooking ability 0.046 0.149 0.313 0.755 
Behavior <---Co-morbidity 0.169 0.123 1.379 0.168 
Behavior <---Rural/urban -0.008 1.132 -0.057 0.955 
Behavior <---Eating and chewing limitations -0.080 0.200 -0.399 0.690 
Behavior <---Knowledge 0.385 0.591 0.652 0.514 
Behavior <---Self-care agency 0.173 0.102 1.692 0.091 
Urine sodium<---Education 127.615 47.645 2.678   0.007** 
Urine sodium<---Marital status -42.408 83.902 -0.505 0.613 
Urine sodium<---Cooking ability 156.629 96.647 1.621 0.105 
Urine sodium<---Co-morbidity 60.222 80.027 0.753 0.452 
Urine sodium<---Rural/urban -65.235 86.236 -0.756 0.449 
Urine sodium<---Eating and chewing limitations 62.124 130.147 0.477 0.633 
Urine sodium<---Knowledge 434.707 399.236 1.089 0.267 
Urine sodium<---Self-care agency -190.949 66.233 -2.883   0.004** 
Urine sodium<---Behavior -457.469 42.122 -10.861    0.000*** 
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Education<--->Cooking ability -0.003 0.020 -0.134 0.894 
Education<--->Marital status -0.059 0.024 -2.465    0.014** 
Education<--->Co-morbidity  -0.041 0.025 -1.659 0.097 
Education<--->Rural/urban  -0.104 0.025 -4.093    0.000*** 
Education<---> Eating and chewing limitations -0.009 0.015 -0.578 0.563 
Co-morbidity <--->Marital status -0.011 0.014 -0.789 0.430 
Co-morbidity <--->Cooking ability 0.007 0.011 0.616 0.538 
Co-morbidity <--->Rural/urban 0.013 0.014 0.913 0.361 
Co-morbidity <---> Eating and chewing limitations 0.021 0.009 2.432     0.015** 
Cooking ability<--->Marital status 0.004 0.011 0.395 0.693 
Cooking ability<--->Eating and chewing limitations 0.003 0.007 0.396 0.692 
Rural/urban <--->Marital status -0.006 0.014 -0.789 0.430 
Rural/urban <---> Cooking ability -0.017 0.012 -1.468 0.142 
Marital status <--->Eating and chewing limitations 0.005 0.008 0.617 0.538 
Rural/urban <--->Eating and chewing limitations 0.030 0.009 3.389     0.000*** 
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Education<---> Cooking ability -0.008 
Education<--->Marital status -0.141 
Education<--->Co-morbidity  0.094 
Education<---> Rural/urban  -0.239 
Education<---> Eating and chewing limitations -0.033 
Co-morbidity <--->Marital status -0.045 
Co-morbidity <--->Cooking ability 0.035 
Co-morbidity<--->Rural/urban 0.052 
Co-morbidity <---> Eating and chewing limitations 0.139 
Cooking ability<--->Marital status 0.022 
Cooking ability<--->Eating and chewing limitations 0.022 
Rural/urban<--->Marital status -0.025 
Rural/urban<---> Cooking ability -0.084 
Marital status<--->Eating and chewing limitations 0.035 
Rural/urban <--->Eating and chewing limitations 0.196 
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Paths Estimate Standard Error Critical Ratio P-value 
Knowledge <---Education 0.154 0.069 2.239 0.025* 
Knowledge <---Rural/urban 0.279 0.120 2.233 0.020* 
Self-care agency <--- Knowledge 1.931 0.120 16.076 0.000*** 
Behavior <---Knowledge 0.754 0.066 11.379 0.000*** 
Urine sodium<---Rural/urban -190.926 72.896 -2.619   0.009** 
Urine sodium<---Knowledge 1601.234 98.689 16.225 0.000*** 
Urine sodium<---Self-care agency -941.094 33.444 -28.140 0.000*** 
Urine sodium<---Behavior -400.340 38.779 -10.324 0.000*** 
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Paths Estimate Standard Error Critical Ratio  P-value 
Education<---> Rural/urban -0.101 0.025 -4.093    0.000*** 
ek1<--->ek2  0.088 0.017 5.308 0.000*** 
ek3<---> ek4 0.084 0.019 4.443 0.000*** 
ek3<---> ek5 0.086 0.020 4.380 0.000*** 
ek4<---> ek5 0.148 0.020 7.458 0.000*** 
ek6<---> ek8 0.053 0.015 3.486 0.000*** 
ek7<--->ek8 0.063 0.016 3.874 0.000*** 
ek7<---> ek12 0.071 0.018 4.004 0.000*** 
esca5<---> esca6 0.049 0.017 2.884 0.004** 
esca1 <--->esca3 0.107 0.018 5.969 0.000*** 
esca6<--->esca7  0.109 0.019 5.712 0.000*** 
esca8<--->esca9 0.114 0.021 5.398 0.000*** 
esca8<--->esca10 0.081 0.018 4.520 0.000*** 
esca9<--->esca10 0.089 0.019 4.656 0.000*** 
esca10<--->esca11 0.102 0.018 5.598 0.000*** 
ebeh1<--->ebeh2 0.086 0.024 3.656 0.000*** 
ebeh7 <--->ebeh8 0.098 0.022 4.364 0.003** 
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Paths Estimate Standard Error Critical Ratio P-value 
Knowledge <---Education 0.143 0.069 2.080 0.038* 
Knowledge <---Rural/urban 0.290 0.120 2.418 0.016* 
Self-care agency <--- Knowledge 1.446 0.098 14.746    0.000*** 
Behavior <---Knowledge 0.297 0.122 2.440   0.015** 
Behavior<--- Self-care agency 0.299 0.072 4.163    0.000*** 
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Paths Estimate Standard Error Critical Ratio P-value 
Education<--->Rural/urban -0.104 0.025 -4.093 0.000*** 
ek1<--->ek2  0.088 0.017 5.319 0.000*** 
ek4<---> ek5 0.136 0.019 7.150 0.000*** 
ek6<--->ek8 0.066 0.017 3.950 0.000*** 
ek6<--->ek9 0.058 0.016 3.604 0.000*** 
esca1<--->esca3 0.084 0.018 4.705 0.000*** 
esca6<---> esca7  0.071 0.018 3.997 0.000*** 
esca8<--->esca9 0.056 0.019 2.928   0.003** 
esca3<--->esca10 0.063 0.016 4.002 0.000*** 
esca10<--->esca11 0.096 0.020 4.892 0.000*** 
ebeh1<---> ebeh2 0.079 0.024 3.363 0.000*** 
ebeh6<--->ebeh9 0.061 0.020 3.125 0.002** 
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